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Preface 
This end report is the final deliverable of an era. An era of about eight years studying for a Master degree in 
business science, at the Open University in the Netherlands. Also an era of asking support and patience from 
other people, as these kind of studies cannot be done on your own. Especially these people I want to thank! 
First of all, many thanks to my wife and kids. They indeed had to bring up the patience throughout these 
years, and motivated me to finalize what I started. Of course also thanks to Guy Janssens, my mentor at the 
OU, for his support in directing me through this Master Thesis. Thanks to all the colleagues that participated 
in my empirical research, and a general thanks to Océ for making this study possible. Finally I am grateful to 
all that asked me throughout these years when I would finally finish my study and motivated me to do so! 
To end with…a recommendation to all students. Probably it is best to pick up a new study when you are still 
young and in a “study mood”. However, when you decide to pick up a study at a later age, just finalize it as 
soon as possible to get back in the “steady mood”. 
 
Weert, December 2010  
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Summary 
Over the past decade Enterprise Resource Planning (ERP) has emerged as a new class of packaged software. 
The widespread adoption of ERP packages would give the impression that there is no choice anymore 
between implementing such a package and own development. Especially those companies that already 
adopted ERP, often don’t consider this choice anymore for other processes under revision. However, in 
practice there is still a choice to be made. But which criteria are critical in such a make-or-buy decision? 
The objective of this Master Thesis is to answer this question by recommending which criteria are most 
important in a company’s decision between implementing another functional ERP part or building similar 
functionality via custom development. Particular focus for this research is on companies that already have an 
ERP package in place, and need to make this make-or-buy decision for a next business process X. 
To come to this recommendation, first a reference list of potential candidate criteria was created via scientific 
literature study. This list was next validated and extended via interviews and project content-analysis within 
Océ Technologies B.V. Finally also within Océ an inquiry was organized to rate the criteria in the list on 
their importance. Based on the average ratings the list was sorted, putting the most important criterion on top. 
As such the top-10 of this list represented the “recommended list of criteria critical in the ERP make-or-buy”. 
Looking at this motivated research approach and the resulting list of critical criteria, it can be concluded that 
within the available scope this Master Thesis indeed met its initial objective: a fundamental answer is given 
to the question which criteria are critical in the described ERP make-or-buy decision? This with emphasis on 
“fundamental” as the study cannot be seen as an end-station, but further follow-up study is recommended! 
To ERP or not to ERP? That is the question!  
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1 Introduction 
This report represents the final step of the Master Thesis “To ERP or not to ERP? That’s the question!”, 
being the final module to graduate for the study “Business Processes and Information- and Communication- 
Technology (ICT)”. The Thesis was executed according a step-wise approach as predefined by the OU NL. 
The Thesis started with making a choice for the graduation theme (step 1) and investigating its surrounding 
(step 2). This investigation was next further detailed in an essay (step 3) and translated into an assignment 
formulation containing the research question(s) and model (step 4). The results of these four steps are 
summarized in chapter 2 of this report: “Assignment formulation”. 
The central research question was specified as follows: “Which criteria are critical for the decision between 
buying and implementing another functional part of the already installed ERP package or making similar 
customized functionality via own development, for the support of business process x ? ” 
The answer to this question was first searched in scientific literature (step 5). As available literature on the 
specifically defined scope was limited, other related literature was researched as well. However, this not yet 
resulted in a final answer to the question. Instead a first version of a conceptual model was defined as input 
for the empirical research. All results of the literature study were described in a separate report, of which a 
summary can be found in chapter 3 of this report: “Theoretical framework”. 
Based on the conceptual model the still missing information to answer the research question was identified, 
to be obtained via empirical research. The strategy and operational setup of this research was specified by 
means of a research plan (step 6). Next the empirical research was executed in two phases: first validating the 
completeness of the conceptual model and second finding the real answer to the main research question (step 
7). The summary of the research plan and the results of the empirical research are included in chapter 4 of 
this report: “Empirical framework”. 
Finally all steps were thus summarized in this end-report (step 8), ended with overall conclusions, 
recommendations, and reflections in the last chapter 5: “Conclusions”. 
Note that all documents used for the execution of the empirical research, as well as all documents specifying 
the results of this research in detail, are included in the appendices.  
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2 Assignment formulation 
This chapter defines the context of the Master Thesis by describing the most important aspects of the initial 
assignment: its background, objective, research questions and model, and boundaries. It reflects step 4 of the 
graduation study being “Assignment Formulation” (Beuten, 2005). 
 
2.1 Background 
“An ERP system is a standard software package with widely integrated functionality’s on various areas, in 
such a way that in many cases the total business of organisations can be supported” (Koedijk, 1998). In other 
words, Enterprise Resource Planning (ERP) seeks to integrate the complete range of business processes and 
functions in order to present a holistic view of the business from a single IT infrastructure.  
Over the past decade ERP emerged to a new class of packaged application software, consolidated under a 
multi-billion dollar industry with the worlds largest software and consulting firms like  SAP, Oracle, or 
Capgemini. Already for years this market shows a growth with a compound annual rate of at least 10%, to be 
continued in the coming years. Most very large companies world-wide have adopted ERP, initially to replace 
their core legacy applications and extending throughout the enterprise to replace “islands of information”. In 
the meantime many midsized companies are also adopting ERP, being the main growth area for vendors 
throughout the last years.   
This widespread adoption of ERP - and the enormous amount of publications about them - would give the 
impression that there is no choice anymore: “when updating their information systems, companies nowadays 
always implement a standard ERP package; custom development is no longer done!”. In many organisations 
this is indeed the case. However, in practice there is still a choice to be made. With new initiatives like open 
source software, object-oriented design, or web-design, custom development has also evolved towards a valid 
alternative with specific options. Especially companies that have already ERP in their back-office need to 
decide per business process under revision whether  it’s to be supported by another component of that ERP or 
not. Alternatives could indeed be to build it via own development or purchase another ERP package. 
Choosing between ERP and own development is not straightforward. It’s not only a matter of costs. It’s also 
not only a matter of checking whether the already available ERP system supports the specific process. Other 
strategical, organisational, functional, or technical issues are to be considered. But what are exactly these 
issues and how important are they in such an ERP make-or-buy decision. Currently there seems to be no 
standard list of decision criteria to be applied in this selection, and it’s questionable whether this can be 
created for all kind of typical situations! 
More detailed information about the Thesis backgrounds can be found in the related essay (Beuten, 2005). 
 
2.2 Objective 
The overall objective of this Master Thesis is to recommend which decision criteria are most important in a 
company’s decision between implementing another functional ERP part or building similar functionality via 
own custom development. The main deliverable is thus a top-10 list of criteria which are most critical in 
these kind of decisions, allowing as well for a comparison between stakeholder disciplines and expert levels. 
Note that particular focus is on companies that already have an ERP package in place, and need to make this 
make-or-buy decision for a next business process X. 
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2.3 Research questions 
In line with the objective in §2.2 the central research question for this Master Thesis is defined as follows: 
“ Which criteria are critical for the decision between buying and implementing another functional part of 
  the already installed ERP package or making similar customized functionality via own development, for 
  the support of business process x ? ” 
This central question is again logically split in two main questions: 
1. Which reference list of criteria is relevant for the decision between implementing another functional part 
of the already installed ERP package or making similar functionality via own development? 
2. Which criteria in this reference list are most important i.e. critical for the mentioned decision and which 
ones are less relevant? 
The answer to these two questions, and thus the central research question, was first searched in scientific 
literature. However, already in the preparation of this literature study it became clear that there are almost no 
articles about ERP make-or-buy decisions in the defined context. Therefore the scope of the literature study 
was extended to three related areas of interest (see §2.4 for more details), focussing on the first question to 
come to a reference list. In fact that question was thus again split in four sub-questions: 
1. A. Which criteria are considered in making the decision between buying standard software in  
  general or building similar functionality via own development? 
B. Which criteria are considered in making the selection between candidate ERP packages? 
C. Which criteria are considered in making the decision between buying another ERP functional  
 part or making similar customized functionality via own development? 
D. Which criteria are considered in making the decision between buying a product component or   
 making it in-house in the manufacturing environment? 
The literature study resulted indeed in a preliminary reference list (i.e. conceptual model). Via empirical 
research this list was next validated and sorted on criteria importance. As a guide for this research, the second 
main question was split again in two sub-questions: 
2. A. Is the reference list of decision criteria identified in the literature study complete, or are still essential  
  criteria missing? 
 B. Which priorities can be assigned to the decision criteria in the reference list in order to identify their  
  level of importance in comparison with each other? 
The answers to these two main questions and their sub-questions will be given in the upcoming two chapters, 
consolidated to one answer to the central research question in the final chapter on “conclusions”. 
 
2.4 Research model 
Figure 1 visualizes the research model, showing the steps done during the graduation study in line with the 
research questions specified in §2.3 (steps as part of the literature study are in green, steps as part of the 
empirical research are in blue). The model begins with a study of the scientific theory about make-or-buy 
decisions (step a). As literature about ERP make-or-buy decisions on process level was limited, three other 
related areas of interest were studied: 
 Software make-or-buy in general: with the entrance of standard packages in the nineties, especially for 
business applications the software make-or-buy decision became of strategic importance; 
 ERP package selection: once the choice for ERP is made, its success strongly depends on the selection of 
the right package; 
Page 9 
Version 0.1, 08/12/2010 
To ERP or not to ERP? That is the question! Han Beuten 
 
 Parts make-or-buy in manufacturing: benchmark with an area in which the make-or-buy decision of 
components is today a mature and common process. 
The study of these areas results in one reference list of criteria which might be relevant for ERP make-or-buy 
decisions on process level. This list is next validated on completeness and importance with main stakeholders 
involved in the ERP decision process (steps b and c). The analysis of this empirical validation finally results 
in a recommended list of criteria being critical in the ERP make-or-buy decision on process level (step d).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Research model of the Master Thesis “To ERP or not to ERP? That’s the question”. 
 
Theory  
Software make-or-buy 
in general 
Complete reference list of 
criteria for make or buy 
decisions 
Reference list of criteria for 
make or buy decisions 
(conceptual model) 
Validation on completeness 
for ERP make-or-buy 
decisions on process-level  
Validation on importance 
for ERP make-or-buy 
decisions on process-level  
Recommended list of critical 
criteria for ERP make-or-buy 
decisions on process level 
Theory  
ERP package selection
Theory  
ERP make-or-buy on 
business process level 
Theory  
Parts make-or-buy 
in manufacturing  
(a) (b) (c) (d) 
2.5 Constraints and assumptions 
 The assumed context for this Master Thesis is a company that already has one or more ERP packages in 
place, and needs to make the decision to purchase another functional part of these packages or build 
similar functionality via own development (to support a specific business process). 
 To simplify the research and emphasize on the contrast between make-or-buy,  in this Thesis ERP 
packages are mainly positioned as off-the-shelf packages. In practice this is of course not the case, as ERP 
packages allow for extensive customizations to fit to the respective process. This “grey area” between 
make-or-buy is excluded, but might be subject for a follow-up research (see chapter 5). 
 For practical reasons the empirical research has been executed at Océ Technologies B.V. only, being the 
employer organization of the researcher (i.e. student). As a large multinational with various ERP systems 
installed, Océ is representative for the companies as targeted in this Thesis (see bullet 1).  
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3 Theoretical framework  
This chapter summarizes the theory about make-or-buy decision criteria, as a result of researching related 
scientific literature. It reflects step 5 of the graduation study being “Literature Study” (Beuten, 2009). After a 
short introduction to the setup of the literature study, per identified area of interest (see §2.4) a summary on 
the results is given, finally consolidated into one conceptual model as input for the empirical research. 
  
3.1 Literature study 
Basis for the execution of the literature study was a predefined search plan, which specifies the search 
borders, the consulted sources and used keywords, and finally the way of processing search results. 
As a starting point the following borders were set for the type of literature searched in the study: 
 Articles are on a scientific level, peer reviewed, and published in recognized journals and proceedings. 
 Articles are mainly related to ICT subjects like ICT Management, Information Management, and 
Application Development. For the benchmark also Articles with respect to Manufacturing are searched, 
with subjects like Production Management, Engineering, and Purchasing. 
 Articles are not older than 20 years. Early nineties outsourcing became a major issue i.e. trend, first 
especially in the manufacturing environments. Same trend was noticed in the ICT throughout the 
following years. Since the mid nineties ERP did its entrance, gaining a lot of interest around 2000. 
 Articles are either in Anglo-Saxon or Dutch (at the end only English articles were used). 
Main sources for searching articles within these borders were the following scientific databases on internet:  
 Scholar Google : general search engine to start with; 
 Science Direct : search engine with (IT) management / business related articles; 
 Kluwer Journals : search engine with (IT) management / business related articles; 
 EBSCO  : lots of leading IS journals. 
These databases were online searched by means of keywords retrieved from the four research sub-questions 
as specified in §2.3 (questions 1.A. to 1.D.). E.g. the following keywords were defined for the third question: 
Keywords question (1.C.) 
Which criteria are considered in making the 
decision between buying another ERP 
functional part or making similar customized 
functionality via own development? 
[critical] decision|selection criteria|principles make|build or|versus 
buy|purchase|outsource ERP|enterprice resource 
planning|information system function|functional part 
[customisation|application development] [[specific] business 
process] [peer review] 
Based on this syntax each search started with all keywords in the search string, repeating with each time less 
optional keywords until the base keywords were left over. 
Via this keyword search in total about 250 articles were checked for relevance, of which initially 52 were 
selected and finally 21 actually processed as input for the study. This processing was done in four steps: 
1. the indicative summary: a quick scan to identify the article’s research question and method, assumptions, 
conclusion, and the sub research question(s) for which this article was relevant; 
2. the informative summary: per research question a bullet-wise summary of the related parts in the article; 
3. the critical summary: each informative summary edited into a readable report, also identifying 
differences, overlaps and antinomies with other articles; 
4. the conclusion: per sub research question a summarize of the results of the relevant articles. 
The third and fourth step resulted in the theoretical framework as described in the next paragraph (§ 3.2).  
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3.2 Criteria for make-or-buy decisions 
3.2.1 Software in general 
Which criteria are considered in making the decision between buying standard software in general or 
building similar functionality via own development? 
Early 90’s T. Rands concluded already that the software make-or-buy decision would become a strategic 
matter (Rands, 1992). Firms would be confronted with strategic choices including the type of internal and 
external sources to use, the added value services to be supplied, and whether software should be standard, 
modified in some way, or bespoke. Basis for this conclusion was the expected growth of the software sector 
towards a market maturity with increasing knowledge at suppliers and lower costs due to scale of economies. 
Whereas Rands assumed that buying would be cheaper, H. Martin states that this might only be true for 
general purpose software (Martin, 1992). Very often standard packages do not “fit” without modification, 
requiring a considerable effort in cost and time, acceptance of functional constraints, and changes in the 
existing organization. In such complex application areas a thorough make-or-buy evaluation is mandatory, in 
which Martin distinguishes the following criteria: 
 effectiveness: the degree to which a standard package is functional i.e. what it can do (completeness)? 
 efficiency: the effectiveness traded off against the effort required to apply the package; 
 flexibility: the degree to which the effectiveness or efficiency of a package can be changed (possibility to 
add functions or redesign). 
 other criteria of major interest are sellers credibility, experience, and “upgrading policy”. 
Looking purely at software development, according M. Ochs the benefits of acquiring Commercial-Off-The-
Shelf Software (COTS) are clear: reduced development costs and shorter time to market (Ochs, 2000). 
Nevertheless, such an acquisition raises also risks and uncertainties. To cover them in the make-or-buy 
decision upfront, Ochs defined about 100 quality criteria with the most important ones listed in his article:  
* Functional (F) - Suitability(Su) * Domain/Architecture (DA) - Domain Compatibility (DCo) 
 - Accuracy (Ac)   - Architecture Compatibility DCo) 
 - Interoperability (In)   
 - Security * Strategic (S)  - Cost Factors (CF)  
      + Integration Costs (ICo) 
* Non-Functional (NF) - Reliability(Re)     + Integration Benefits (IBe) 
 - Usability (Us)      + Price (P) 
 - Efficiency (Ef)   - Risk Factors (RF) 
 - Maintainability (Ma)       + Vendor Risk (VR) 
 - Portability (Po)      + Product Risk (PR) 
          + Market Risk (MR) 
These criteria are comparable with the ones identified by Martin. Remarkable is that the “Strategic” group in 
this overview covers cost and risk factors instead of business strategy. 
Also M. Keil comes back with a comparable set of selection criteria as identified by Ochs, but he sets some 
priorities (Keil, 2005). His research amongst 126 MIS managers indicates that functionality and reliability are 
seen as the most important factors in COTS acquisition. Neither ease of implementation nor vendor 
reputation are found to be significant in terms of perceived value! With respect to costs the conclusion is that 
buyers often don’t look beyond upfront integration costs and ignore longer-term maintenance costs, which in 
total can easily exceed the costs of custom-developed applications. 
All referred authors agree that the software make-or-buy decision is definitely more than a cost validation 
only. Being a strategic matter (Rands) and depending on the level of complexity (Martin), other decision 
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criteria are to be evaluated as well. Although named different, the authors identify similar criteria which can 
be split in the following basic groups: functionality, technology, vendor, implementability and costs. 
To answer the starting question of this paragraph, all decision criteria encountered in this paragraph’s articles 
were consolidated to one set of criteria. This consolidation was done in three steps: 
1. All criteria were collected in one database, sorted per author. 
2. Each author’s set of criteria was re-arranged according one common grouping. For this common grouping 
the categorization of A. Teltumbde was selected (Teltumbde, 2000). His categories are most complete, 
logically set-up, clearly defined, and encompass any categorizations of the other authors. 
3. Per group the criteria of authors were compared, doubles removed, and consolidated to one set. 
The resulting set of criteria was again input for the final conceptual model (§3.3). For a detailed insight in 
this particular set is referred to the literature study (Beuten, 2009). 
 
3.2.2 ERP package selection 
Which criteria are considered in making the selection between candidate ERP packages? 
Late 80’s A. Shtub was one of the first scientists to investigate the MRP package selection, being the 
predecessor of ERP (Shtub, 1988). He identifies five groups of criteria to be considered in this selection: 
functionality, hardware and system, costs, benefits and vendor related. Compared to later overviews this 
grouping puts more effort on hardware and doesn’t consider any strategic impacts at all. Other differences 
involve lesser focus on vendor characteristics and limited functional areas at that time.  
Teltumbde provides such a more recent overview which encompasses Shtub’s criteria and shows the 
mentioned differences (Teltumbde, 2000). In his ERP evaluation framework he well defines the following ten 
multi-dimensional criteria: 
 Strategy fit. In most cases, such projects are the direct result of business strategy, while in the rest they are 
conceived as support to one or more of its components. Although, in generic terms, ERP projects 
promise to meet all of these needs in varying degrees, a specific project based on specific ERP software 
will be best suited to serve a specific strategic need of a company. 
 Technology.  The ERP software design should be independent of the crucial technologies. Technology also 
determines the scalability and flexibility (in terms of functionality expansion) dimensions of the 
project. The other technology considerations are the degree of intrinsic integration of the product, data 
security, clarity of its upgrade path, and technological roadmap, each of which can add serious 
implications to the project. 
 Change management.  In order to take advantage of the ERP software, companies need to adapt to the new model and, 
correspondingly, change themselves. The differential capability of ERP products to enable the 
regulated change constitutes an important parameter in project evaluation. 
 Risk.  Risk is a measure of the degree of possible variation in the outcome of benefits of the project. Many of 
these risks stem from the intrinsic product design and so should be carefully assessed during the 
evaluation process. 
 Implementability.  Implementability basically relates to the degree of mismatch between the product requirements and the 
available technical infrastructure and also between the business model assumed in the product design 
and that of the organization. Assessment of implementability of ERP projects at a given level of ERP-
readiness of the organization is thus necessary. 
 Business functionality. The generic functionality in ERP products is unlikely to meet all the industry-specific functionalities 
and the country-specific business requirements. The extent of lack of support and the consequences 
thereof needs to be carefully ascertained while considering a particular ERP product. 
 Vendor credentials.  In view of the expected longevity of ERP products, the commitment of the vendor to the product, 
her/his capability to support it and his/her support infrastructure constitute crucial parameters. 
 Flexibility.  Flexibility denotes the capability of the system to support the needs of the business over its lifetime. 
 Cost. ERP products have a differential cost association. The cost data on ERP projects are difficult to obtain. 
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 Benefits. Like costs, benefits also are differentially associated with different ERP products. As in the case of 
cost, it is difficult to estimate total benefits from ERP projects. 
Based on his case studies about ERP selection D. das Neves concludes that any organization considers these 
same selection criteria (das Neves, 2004). Nevertheless most cases report that the main reason for selecting a 
specific system was its fit with the organization’s culture, whereas costs were not considered as the most 
important criterion (looking at “total cost of ownership”, the need to implement was more a “need to have” 
on strategic grounds). In his article das Neves lists a number of example criteria to be considered, actually 
further detailing three of the categories identified by Teltumbde: 
 Vendor (and stakeholders) evaluation 
1. Number of installations performed by vendor locally 
2. Market rating, market share, reputation, strength and sustainability of vendors 
3. Generic demonstration by vendor or previous ERP implementations 
4. Local representation and support (software and consultant) 
5. Total cost of ownership of ERP system (software, hardware, training, etc.) 
6. Speed and ease of ERP implementation from conception to completion of project 
7. Availability of live site visits that are equivalent in complexity and scope 
8. Independent consultants (specialisation and bias) 
9. Composition of selection committee including Champion and Motivator 
 Functionality of proposed ERP system 
10. Proportion of functional requirements to run business 
11. Fit to present and/or desired organisation culture (consultation all stakeholders) 
12. Fit to business strategy and ability to gain competitive advantage 
13. Range of modules that can be added as the business requirements change 
14. Increased transparency and information flows with respect to targets and goals  
 Technical aspects of proposed ERP system 
15. Technical requirements and degree of redundancy of legacy system 
16. Adaptability and flexibility with respect to any remaining legacy system 
17. Robustness of software and ease/cost of maintenance 
18. Customisation potential of system to meet requirements, present and future 
19. User friendliness of system 
20. Future upgrade potential of system. 
J. Verville confirms in his six-stage buying model for ERP das Neves’ split of criteria in vendor, functional 
and technical groups (Verville, 2003). However, he extends the vendor group with various other criteria: 
 Vendor evaluation criteria 
1. Ability to assist the organisation with the implementation 13. Visions and/or strategic positioning of the vendor 
2. Association with or the availability of third party vendor 14. Longevity of the vendor 
3. Vision (future plans and trends regarding the direction of  15. Qualifications, experience, and success in delivering 
  the technology and/or strategic positioning)  solutions to organisations of a similar size, complexity, 
4. Financial strength   and geo scope 
5. Market share (sales volume, size) 16. Quality of the vendor’s proposal 
6. Annual growth rate 17. Demonstrated understanding of requirements, constraints 
7.  Customer support  and concerns 
8. Product recognition 18. Implementation plan that properly positions the proposed 
9. Range of products  solution to achieve the maximum level of business benefits 
10. Ability to meet future needs 19. Implementation services 
11. Ability to provide references 20. Implementation strategy 
12. Reputation 21.  Support services…etc. 
 Selection/choice and evaluation criteria (examples) 
22. Improvement over current systems 28. What is the architecture of the proposed solution:  
23. Customizations  client/server, two-tier, three-tier or other? 
24. User interfaces 29. What is the capacity of the proposed solution? 
25. Is the platform that the organization intends for the proposed  30. Scalability of the system 
  solution to operate on ideal for optimum performance? 31. Training (in-house or external to the organization, 
26. Is the organization’s existing DBMS compatible with the   does vendor conduct the training or is outsourced?) 
  proposed solution? 32. Performance 
27. Can the proposed solution integrate into the organisation’s  33. Security features 
  existing hardware architecture? 34. Implementation…etc. 
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Whereas das Neves states that each organization considers the same selection criteria, C. Wei concludes that 
this consideration is based on the organization’s strategic objectives (Wei, 2004). Different companies may 
adopt an ERP system for completely different reasons, thus taking different criteria into account. Wei’s 
recommended selection criteria show again a major overlap with those provided by previous authors: 
 Attributes Evaluation items Means 
System software factors Total costs 1. Price 1. Limited project budget 
  2. Maintenance costs 2. Limited annual maintenance budget 
  3. Consulting expenses 3. Limited infrastructure budget 
  4. Infrastructure costs 
 Implementation Time  1. 6-9 month 
   2. Project management ability 
 Functionality 1. Module completion 1. Availability of necessary modules 
  2. Function fitness 2. Parameter setting 
  3. Security 3. High function-fitness 
   4. Multi-currency, multi-language, multi-site 
   5. Permission management 
   6. Database protection 
 User friendliness 1. Ease of operation 1. Graphic interface 
  2. Ease of learning 2. Step-by-step command 
   3. Provision of a guidebook 
   4. Online learning 
   5. Online help 
 Flexibility 1. Upgrade ability 1. Common programming language 
  2. Ease of integration 2. Platform independence 
  3. Ease of in-house development 3. Ease of integration with other IS 
 Reliability 1. Stability 1. Automatic data recovery 
  2. Recovery ability 2. Automatic data backup 
Vendor factors Reputation 1. Scale of vendor 1. Scale matching 
  2. Financial condition 2. Financial stability 
  3. Market share 3. Long-term financial viability 
   4. Provision of reference sites 
 Technical capability 1. R&D ability 1. Good upgrade service 
  2. Technical support capability 2. Diverse product line 
  3. Implementation ability 3. Good implementation expertise 
   4. Ease of implementation 
   5. Adequate number of engineers 
   6. Cooperation with other partners 
   7. Domain knowledge 
 Service 1. Warranties 1. Warranty details 
  2. Consultant service 2. Adequate number of experienced consultants 
  3. Training service 3. Complete training lessons 
  4. Service speed 4. Good problem-solving program 
   5. On-line service 
Both S. Shang and P. Hallikainen address in their researches the ERP selection from a benefits perspective. 
(Shang, 2002; Hallikainen, 2006). It seems that Shang’s work was the basis for the study of Hallikainen, as 
both classify the exact same array of ERP benefits:  
 Operational lower costs, shorter cycle-times, increased productivity, better customer service 
 Managerial improved resource management, improved decision making and planning, improved performance 
 Strategic support of business growth, support for co-operation in business, creating business innovations, 
  establishing cost-leadership, supporting product differentiation, establishing external connections 
 IT-infrastructure related flexibility for business, lower IT costs, increased capability of the IT-infrastructure 
 Organizational change in the way-of-working, common way of working, support for organisational learning,  
  increased possibilities for organisational influence, creating a shared vision, increased job  
  satisfaction 
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These benefits can very well be translated to related selection criteria. The resulting managerial, strategic and 
organizational criteria are thus in addition to the earlier identified technical, functional, and cost-related 
criteria. Furthermore Shang addresses a similar grouping of selection criteria as indicated by the previous 
writers, although with a slightly different naming: (1) business fit, (2) ease of implementation, (3) vendor 
services and support, (4) special industry or application capabilities, (5) product affordability, (6) 
compatibility with other systems. 
Similar to the benefits, also risks can be a good source to identify selection criteria. M. Sumner summarizes 
the following risk factors in ERP projects (Sumner, 2000):  
 Organizational fit  Software systems design 
- Failure to redesign business processes (unique to ERP)  - Failure to adhere to standardized specifications which 
- Failure to follow an enterprise-wide design which supports    the software supports (unique to ERP)  
  data integration (unique to ERP)  - Lack of integration (unique to ERP) 
 Skill mix  User involvement and training 
- Insufficient training and reskilling (unique to ERP)  - Insufficient training of end-users 
- Insufficient internal expertise (unique to ERP)  - Ineffective communications 
- Lack of business analysts with business and tech knowledge   - Lack of full-time commitment of customers to project 
  (unique to ERP)    management and project activities 
- Failure to mix internal and external expertise effectively  - Lack of sensitivity to user resistance  
  (unique to ERP)  - Failure to emphasize reporting 
- Lack of ability to recruit and retain qualified ERP developers 
 Management structure and strategy  Technology planning/integration 
- Lack of senior management support  - Inability to avoid technological bottlenecks 
- Lack of proper management control structure  - Attempting to build bridges to legacy applications 
- Lack of a champion    (unique to ERP) 
- Ineffective communications 
Referred risks can be translated to organizational criteria like willingness to adapt or availability of skills, 
business related criteria like the level of data integration, standardization, access to timely and complete 
information, and the leverage gained in purchasing and globalisation, and finally cost related criteria. With 
respect to the latter Sumner mainly addresses technical costs, stating that costs for client/server 
implementations might be 3-to-6 times bigger than comparable mainframe systems, and that integration with 
legacy systems might lead to significant cost and time overruns.  
Finally various authors were found in the literature search that investigated in more detail one specific ERP 
selection criterion. Their articles don’t directly answer the central question in this paragraph, but nevertheless 
provide background information for the next steps of the thesis. For example L. Brehm focuses in his study 
on ERP system tailoring, concluding that the nature and extend of tailoring relates to the costs, benefits and 
risks of ERP packages (Brehm, 2001). Another criterion which is hardly addressed in previous overviews, 
but is according P. Trot a major concern, is the impact of ERP on a firm’s innovative capability (Trot, 2004). 
ERP systems might reduce the richness of information when informal communication processes become 
replaced by standardized data exchanges. A last criterion which is to be mentioned here is the level of 
integration of ERP with other applications. W. Lam motivates in his study the concept of an integrated 
backbone, to avoid cumbersome integration actions per applications and allow a “plug in/out” of applications 
into this backbone (Lam, 2005). 
This paragraph addressed the criteria for ERP package selection from different perspectives: being part of the 
selection method, derived from benefits and risks, and detailed per criterion. Authors specifying selection 
methods often just summarize criteria without any motivation of the “why” and “what”. More backgrounds 
can be found in the articles about benefits and risks, as well as those addressing a particular criterion. 
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As expected the majority of scientific literature about ERP package selection no longer takes the option to 
make into account. Only L. Brehm and R. Trot touched this alternative in their studies about ERP tailoring 
and impacts on innovation (Brehm, 2001; Trot, 2004). Nevertheless, comparing the criteria for ERP package 
selection with those for software make-or-buy decisions in general (§3.2.1) shows quite some overlap. Both 
decisions require similar basic groups of criteria: functionality, technology, vendor, implementability, and 
costs. In addition, ERP selections also emphasize on criteria with respect to business strategy and change 
management. Having the overlap of basic groups and these for ERP obvious extra groups, the criteria for 
ERP package selection could thus very well be applied for the specific ERP make-or-buy decision as well. As 
such, “making an own information system” is actually another ERP package alternative in the selection step. 
Again all criteria identified in this paragraph’s articles were consolidated to one set of criteria, following the 
same steps as described in §3.2.1 and as input for the final conseptual model (§3.3). 
 
3.2.3 On process level 
Which criteria are considered in making the decision between buying another ERP functional part or making 
similar customized functionality via own development? 
With his research on the relation between software strategy and business process re-engineering, B. Jahnk 
particularly focuses on the make-or-buy decision on process level (Jahnk, 1994). Next to making or buying 
Jahnk actually addresses a third alternative: re-engineering of existing legacy systems (important assets). The 
selection between these three alternatives is to his opinion based on two dimensions of criteria, being 
strategic relevance and maintainability. The first dimension includes the criteria relative lead-time, relative 
contribution to turnover, relative transaction costs, and relative rework rates. The maintainability dimension 
is split in adaptability, testability, stability, and quality. Compared to the identified criteria for ERP package 
selection Jahnk’s criteria are on a more operational level and exclude any organizational aspects. 
Although not directly related to ERP, Y. Zhao addresses in his study on the make-or-buy of software 
components a comparable level as the make-or-buy of ERP functional parts (Zhao, 1999). Zhao identifies six 
factors that affect a decision on this level: cost to acquire, time to implement, reliability, customizability, risk 
and others such as strategy in relation to competitive advantage. He motivates that a good buy decision can 
greatly reduce implementation and cost,  while a suitable make decision without the influence of vendors can 
result in a cheaper and more customized system. Making also assures that competencies stay within the firm, 
but with more uncertainties compared to buying where integration and testing is again more difficult.  
Comparing Zhao’s criteria with those for ERP package selection (see §3.2.2), it can be concluded that Zhao 
puts much more emphasis on time and cost. Time to implement is hardly addressed for ERP selection and 
cost to acquire is identified as less critical in the ERP area (same level between make or buy). 
Jahnk is indeed the only one found who discusses the make-or-buy on functional part level (although not 
directly referring to ERP). Remarkable is that he adds software re-engineering as a third option. His decision 
criteria are actually comparable to those in the previous paragraphs, no specific differences due to scope. The 
same applies for the criteria identified by Zhao, who’s study is more a “benchmark” for this scope level. 
Both Jahnk’s and Zhao’s criteria were again consolidated to one set of criteria. 
 
3.2.4 Manufacturing 
Which criteria are considered in making the decision between buying a product component or making it in-
house in the manufacturing environment? 
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As input to his software make-or-buy study, T. Rands as well investigated the make-or-buy decision of goods 
and services in general (Rands, 1992). He concludes that this decision depends on the strategic importance of 
these products and the relative qualifications of internal and external suppliers. Vertical integration, as Rands 
names the make option, allows for direct control over processes and protection of trade secrecy if applicable. 
However, integration may also lead to problems in balancing capabilities, managing diverse often unfamiliar 
technologies, too less scale of economies, and reduced manoeuvrability (damage profitability).  
R. McIvor further elaborates on the strategic importance of component make-or-buy decisions (McIvor, 
1997). By focussing on overhead costs only, according McIvor firms fail to consider criteria like: 
 Should the own capability in a particular technology be maintained and build? 
 Is the necessary capacity available to provide the item? 
 Do the internal capabilities lack behind potential suppliers? 
 Is the item part of an integrated production route, and can this be co-ordinated when outsourced? 
 In case of a disparity, which internal investment is needed to match the capabilities of the suppliers? 
 What’s the suppliers stability and reliability with respect to delivery, technology and finance? 
In line with Rands’ statement that integration might lead to reduced manoeuvrability, McIvor states that 
outsourcing (i.e. buying) can spread development risks and improve this lack of flexibility that characterizes 
integration. On the other hand, competitive advantage can be a main reason for integrating certain activities. 
This in addition to the benefits mentioned earlier by Rands (process control and trade secrecy). 
McIvor’s vision is fully confirmed by K. Platts in his study on make-or-buy decisions in manufacturing 
(Platts, 2000). There are indeed multiple inputs to this decision that require a structured strategic approach, 
clustered by Platts in four key-areas: technologies and manufacturing processes, costing, supply chain 
management, and support systems. Some examples of these factors per category: 
Technology Costing Supply Chain Management Support Systems 
Manufacturing Processes  & Logistics 
- Technology & equipment - Production cost - Supplier selection - quality system 
- Technical support - Acquisition cost - Cost reduction activities with - Information systems 
- Skills     supplier - Engineering changes system 
- Control of the processes  - Collaboration with suppliers - Training schemes 
- Capacity  - Delivery - Continuous improvement 
- Quality measures  - Inventory control    programme 
With respect to costing, Platts emphasizes again that this not only simply concerns the price charged in the 
market. He details and compares the costs between make and buy as follows: 
Supplier Costs In house costs 
- Material cost - Material 
- Labour cost - Labour 
- Supplier overhead cost - Overhead 
- Transportation - Stock holding 
- Purchase orders - Training 
- Telephone calls - Availability of labour 
- technical support - Management of parts 
- Investigating sources (visit to supplier) - Space 
- Unrecovered in house overhead 
As with software in general, all studied authors agree that the make-or-buy in production should not be based 
on cost only. Traditionally this was the main reason to gain some short-term reductions. However, it is 
definitely a strategic decision considering criteria like competitive advantage and core competences. 
Furthermore the authors address a number of practical criteria: resource capacity and capabilities, production 
route, trade secrecy, etc. Like for the other areas, also the manufacturing related criteria were consolidated to 
one list as input for the conceptual model. 
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3.3 Conceptual model (1) 
The literature study thus resulted in four lists of criteria, one per area of interest. Being based on the same 
categorization of A. Teltumbde, these lists could next be compared with each other. This comparison shows 
that all areas recognize criteria that relate to costs, vendor credentials, implementability and technology, with 
quite some overlap between areas. Besides these common areas, in the ERP and manufacturing areas major 
emphasis is put on  criteria related to strategic fit and change management. Looking at their business impacts, 
this emphasis seems logical. Remarkably, all areas address limited criteria for business functionality and 
flexibility. The reason might be that these criteria are of less importance, but it can also very well be that 
these categories just include only limited criteria or that found literature puts focus on the other categories. 
The same actually applies for the benefit and risk categories as well, although both can be derived from i.e. 
are related to the criteria in the other categories. 
To summarize, the researched areas showed enough overlap between categories to be able to compare the 
criteria per category on a next detailed level as well. In other words the four lists of criteria were consolidated 
to one list, being a first version of the reference list asked for in the first main question of this Thesis (§2.3):  
Which reference list of criteria is relevant for the decision between implementing another functional part of 
the already installed ERP package or making similar functionality via own development? 
In fact this reference list constituted the conceptual model of the Master Thesis, which was further validated 
and prioritized in the empirical study (chapter 4). 
The following three steps were taken to consolidate the four area specific lists into one reference list: 
1. Each criteria in the area specific lists was first rated relevant or not, e.g. a criteria “costs” in the category 
“costs” was not specific enough and thus not seen as relevant; 
2. Next per criteria a name indicator was specified which was common across the areas, e.g. the indicator 
“upgradability” was assigned to the same criteria “upgrading policy” and “clarity of upgrading path” in 
the respective areas “software in general” and “ERP selection”; 
3. Finally the four resulting lists of criteria indicators were compared to each others and doubles removed. 
For more information about this consolidation process is referred to the literature study (Beuten, 2009). 
The following table contains the resulting reference list of decision criteria (i.e. the conceptual model): 
Category Decision Criterion Category Decision Criterion 
1. Strategic Fit  Solution Availability 6. Flexibility  Functional flexibility 
  Fit to business strategy   Level of maintainability 
  Enable transparency   Level of portability 
  Support business growth   Ability to meet future needs 
  Support business co-operation   Level of adaptability 
  Support business innovations   Innovative capabilities 
  Support marketing strategy 7. Vendor  Vendor financial credibility 
  Maintain competencies     Credentials  Scale of vendor 
  Strategic relevance   Vendor reputation 
  Trade secrecy   Vendor experience 
2. Change  Knowledge availability   Vendor references 
    Management  Resource availability   Vendor support capabilities 
  Fit to organization’s culture   Vendor independency 
  Training   Vendor impl. capabilities 
  Management support   Vendor 3rd party association 
  Fit to current way-of-working   Vendor vision 
  Job satisfaction   Vendor product abilities 
  Process redesign possible   Vendor continuity 
  Champion available   Vendor proposal quality 
  Adaptability to new model   Vendor impl. strategy 
3. Implementability  Level of customization   Vendor expertise availability 
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  Level of efficiency   Vendor training capabilities 
  Level of accuracy   Vendor commitment 
  Level of usability   Vendor qualifications 
  Ease of implementation   Vendor availability 
  Degree of redundancy 8. Cost  Operational costs 
  Fit to assumed model   Purchasing costs 
  Fit to existing infrastructure   Integration costs 
  Level of testability   Maintenance costs 
  Outsource possibility   Total cost of ownership 
4. Technology  Upgradability   Implementation costs 
  Ease of integration   Consulting costs 
  Data security   Infrastructure costs 
  Reliability   Affordability 
  Technical compatibility 9. Risk  Vendor risk 
  Architectural compatibility   Product risk 
  Performance   Market risk 
  Ease of operation   Development risk 
  Capacity   Benefit risk 
  Scalability 10. Benefits  Added value services 
  Stability   Integration benefits 
  Technology independent   Improvements to current system
  Technical roadmap   Performance improvements 
  Support manuf. technology   Productivity improvements 
5. Business  Level of effectiveness   Quality improvements 
    Functionality  Functional suitability   
  Fit to requirements   
  Module completion   
  Industry specific capabilities   
  Delivery functionality   
  Inventory control functionality   
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4 Empirical framework  
The focus in this chapter is on the results of the empirical research. After a short summary of the preparation 
done for this research, the chapter further elaborates on its actual execution and the analysis of its outcome. 
The chapter reflects steps 6 and 7 of the graduation study being “Research Plan” (Beuten, 2010) respectively 
“Research Execution”.  
For direct reference the original Research Plan (Beuten, 2010) is also included in Appendix A. Deviations 
from this plan are explicitly addressed in this chapter. 
 
4.1 Research plan 
4.1.1 Research strategy 
Starting point for the empirical research was the gap between the result of the literature study i.e. the criteria 
reference list, and the expected result of the Master Thesis i.e. the list of criteria critical in an ERP make-or-
buy decision on process level. Actually this gap was two-folded. First it was not assured that the reference list 
is complete, being only a snapshot from literature. Secondly the list did not yet differentiate criteria on their 
importance. These two gaps were translated into two sub-questions for the empirical research (§2.3, 2.A/B). 
Based on these two questions the empirical research was characterized as follows: targeted towards a general 
view (not detailing a particular situation), with focus on qualify completeness and quantify importance, and 
lead by an executer type of researcher. According Verschuren the best-fit strategy for a research with these 
characteristics is the cross-sectional survey (Verschuren, 2007). Via the survey indeed a broad view can be 
created by collecting data from a relatively large group in reality. “Cross-sectional” refers to the fact that the 
data is collected on only one moment in time within one same group. The strategy to follow thus involved 
two surveys, first to get a general view on completeness and next on criteria importance. Supportive to these 
surveys still some desk-research was scheduled, as the literature study focussed on scientific articles only. 
The type of information required differed between the two surveys. The first survey gathered any missing 
criteria, characterized as “knowledge” (based on earlier insights by others and more descriptive). The second 
survey gathered priority setting on criteria, characterized as “data” (being an attribute and shortly  identified). 
The most important source for these types of information are people, acting as knowledge expert respectively 
as data informant. One other selected source of information was the (project) documentation related to the 
ERP make-or-buy process, but mainly as “knowledge” source to gather missing criteria. 
With people as main information source, the only valid way of gathering data from them is via questioning. 
In the survey on completeness this was to be done via open questions expecting an open answer, whereas in 
the survey on importance this was to be done via closed questions expecting a selected predefined answer. In 
principle both surveys could have been executed via written inquiries, which indeed was the case for the 
survey on importance. However, for the survey on completeness a more direct interview was preferred to 
guarantee the responses and directly validate any new criteria. People were thus first to be face-to-face 
interviewed about the completeness of the reference list, and next on a larger scale inquired by writing to set 
priorities on the criteria in that list. Prior to the interviews a simple content-analysis was scheduled to gather 
any data about completeness from available (project) documentation. 
Finally, the strategy specified how to process and analyse the research results. For the content-analysis and 
interviews on completeness all results were to be summarized in pre-defined transcription forms, followed by 
a validation of identified criteria against the reference list. If indeed a new criterion was found, this directly 
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should be added to the list. For the inquiries on importance all results were to be collected in a data-matrix 
i.e. Microsoft Excel spreadsheet. Figure 2 gives an example of this matrix.  
 Criteria 1 Criteria 2 Criteria 3 Criteria 4 … 
Respondent 1 1 1 4 3  
Respondent 2 3 1 5 3  
Respondent 3 4 2 - 2  
Respondent 4 2 1 4 1  
…      
Average 2,5 1,3 4,3 2,3  
Median 2,5 1 4 2,5  
Standard Deviation 1,1 0,4 0,5 0,8  
Figure 2. Data-matrix for inquiry results. 
The values on the crossing of each axes represent the importance value indicated by that respondent on that 
criteria. In the inquiry form these values were to be selected by means of a Likert-scale ranging from 1 to 5 
(increasing level of importance). Assuming an equal distance between these values, this scale allows for three 
basic statistic calculations to be able to compare criteria and conclude on their importance: 
 the average = sum of the responded values divided by the number of respondents; 
 the median = the middle value if all values are sorted from low to high; 
 the standard deviation = the spread between responded values and the calculated average. 
The average was specified as primary value for comparison and the median as secondary value, i.e. the list of 
criteria was first to be sorted on averages and next, in case of equal averages, sorted on medians. This should 
result in a sorted list with the criterion with the highest average and median on top, thus being rated most 
important of all. In fact the top-10 of this list was defined as “recommended list of critical criteria for ERP 
make-or-buy decisions on process level”, answering the central research question of this Thesis.  
The standard deviation was added to be able to identify any “extreme” values and investigate their cause (the 
initial plan specified to remove these values, but this would manipulate the rating). Values with a standard 
deviation higher than 1,5 were defined “extreme”, negatively influencing the average. 
Besides doing these statistic analysis for the total group of respondents, two cross-sections of the respondents 
group were defined to be able to compare the view on critical criteria between subgroups as well (i.e. perform 
the statistic analysis per subgroup and compare the outcomes). One cross-section was the split between 
disciplines like business, IT, etc. and one cross-section was the split between management and expert level.   
 
4.1.2 Operational setup 
Being the employer organization of the researcher, for practical reasons Océ Technologies B.V. was selected 
to conduct the interviews and inquiries. As a large multinational with various ERP systems in place, Océ very 
well represents the companies as targeted in the Thesis. Other companies were left out of scope. 
Recent projects within Océ showed that the make-or-buy decision for another ERP functional part involves 
multiple disciplines, each with their own interests in and view on the decision: 
 business operations: daily line operations in areas like marketing, service, or administration; 
 service management: second line business and IT support to operations; 
 process management: business disciplines to execute changes in organization, processes, and systems; 
 architectural design: business and IT disciplines to define the architectural framework; 
 IT development: software and infrastructure development disciplines. 
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To analyse and compare their views, each of these disciplines needed to be represented in the interview and 
inquiry respondent groups (see §4.1.1). Scientific literature confirms that make-or-buy decisions are multi-
disciplinary, but emphasizes as well on the responsibility of middle management in this decision (Somers, 
2004; Shang, 2002). To analyse their views and validate whether they set the same priorities as their experts, 
also management needed to be represented in the interviews and inquiries. 
Due to timing and respondent availability the scale of the empirical research needed to be limited, but still to 
a level that general conclusions were possible. To achieve this, it was defined that at least one representative 
per discipline with a set track record in ERP make-or-buy decisions was to be invited to the interviews (thus 
five interviews in total). Same interviewees were to be invited for the inquiry as well, next to five other 
participants per discipline (thus thirty respondents in total). These again with a minimal track record, and a 
fifty/fifty split between managers and experts to allow a comparison between both parties as defined earlier. 
The required response rate was set to 100% for the interviews (five out of five), and to 60% for the inquiries 
(eighteen out of thirty). The latter with the extra requirement that per discipline at lease one manager and one 
expert responded. In case these boundaries weren’t met, it was defined that at least reminders would be sent 
or eventually extra participants invited. 
Finally the research strategy (see §4.1.1) was translated to a step-wise operational approach to execute the 
content-analysis, interviews, and inquiries in sequential order. In summary these ten steps are: 
1. Research the project-documentation. The researcher searches the Océ ICT project database for projects 
from 2005 onwards that included an (ERP) make-or-buy decision. Related documents are retrieved and 
any relevant sections studied for decision criteria, which are to be registered in a defined working list. 
2. Shadow research the project-documentation. To confirm the findings of the first step, a co-researcher 
individually executes the same content-analysis, resulting in a second working list of decision criteria. 
3. Compare working lists with reference list. The two working lists of the researcher and co-researcher are 
first merged to one list, which is again compared with the reference list of the literature study (see §3.3). 
Any new criteria found in the working-list are added, together with a description and in the right category. 
4. Invite the interviewees. About two weeks before the interviews the participants are via outlook invited, 
with the question to prepare the interview by thinking about criteria already. Within a week after the 
invitation the researcher contacts each interview to check for questions and confirm their participation. 
5. Perform the interviews. Following a defined transcription the one hour interview is split in two parts. First 
the interviewee is openly asked to bring forward any criteria to be considered in the described make-or-
buy decision. Next the interviewee is confronted with the reference list of criteria, asking to validate 
whether any categories and - per category - any criteria are missing. After the first interview the approach 
is shortly evaluated with the interviewee, and eventually adapted for the next interviews. 
6. Analyse the interview results. On the same day of the interview the minutes are worked out and replied 
for approval. Any new criteria identified during the interview are checked again and well described added 
to the reference list for the next interview. 
7. Pilot the inquiry form. Directly after the interviews the inquiry form is sent to one selected respondent, 
with the request to indicate in the form per decision criteria the importance level (the 1-to-5 Likert-scale). 
Once returned, per email or on paper within a week, he or she is contacted by the researcher to shortly 
evaluate the setup of the form. Based on this feedback the form will be updated before distribution. 
8. Send out the inquiry forms. After the pilot all other 29 selected respondents receive the updated inquiry 
form via email, requesting them to return it within two weeks maximum. 
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9. Collect filled-in inquiry forms. Each returned form is directly processed in the datamatrix. One week after 
distribution a reminder email is send to the respondents, and again one week later the received forms are 
compared to the defined minimum. If not yet exceeded, remaining respondents are personally contacted 
to reply within two days. Is the response then still too less, extra respondents are invited accepting a delay 
of another two weeks. If the minimum is reached, the inquiry is closed and analysis can start. 
10. Analyse inquiry results. The average, median, and standard deviation values of responded importance 
levels are calculated for the three cross-sections: total group, per discipline, and per management level. 
The resulting values are compared, based on which overall conclusions for the Master Thesis are made 
and worked out in the final end-report (see §4.3). 
For more detailed information about these steps is again referred to the research plan (Appendix A). The plan 
includes also all initially prepared template forms to be used in the steps (invitations, transcriptions, etc.).  
The execution of these steps was scheduled in a four months leadtime from half July to half November 2010. 
 
4.2 Execution 
After approval of the research plan, the actual execution of the empirical research started indeed per mid 
July. However, instead of starting with the content-analysis it was decided to first execute the interviews and 
next the content-analysis. The main reason for this swap was to loose no time because of the holiday season. 
Doing the interviews just before holidays assured that people are still available, and allowed the researcher to 
workout the interview transcriptions and content-analysis during the holiday.    
 
4.2.1 Interviews 
1. Invite the interviewees.  
To speed up the invitation, the interview candidates were first personally contacted to check their availability 
and willingness to participate. After this seemed no problem, an outlook invitation was send to each of them 
together with an introduction to the Thesis and the interview objectives (see appendix B.1 for final version). 
The interviews were scheduled in a two weeks timeline (last week July, first week August), reserving some 
days between the first and second interview for eventually required updates. Two days before each interview 
the interviewee was personally contacted again to check for any questions and clarification. 
2. Perform the interviews.  
Each interview started with a short recap of the introduction, emphasizing again on the particular situation 
under investigation: a company that has already an ERP in place and needs to decide on the make-or-buy of 
another functional part.  
First the interviewee was openly asked to bring forward criteria which to his opinion have to be considered in 
this particular situation. Two interviewees prepared this question upfront as asked in the invitation, for the 
other three ten minutes were reserved to consider their answer. All quoted criteria and remarks were directly 
recorded in the transcription form, without discussion on validity but only asking for clarification. Addressed 
criteria mainly concerned the areas of strategy, functionality, and change management. Some examples:  
 Strategic fit: ICT strategy, business strategy, business maturity, compliances, time to market; 
 Business functionality: functional transparency, customer intimate, best practices, system capabilities; 
 Change management: available knowledge, management support, adaptability, acceptance, focus. 
For a complete overview of these criteria is referred to the filled-in transcription forms (see appendix B.2) 
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In the second part of the interview the interviewee was confronted with the reference list of the literature 
study. This was done by means of the overview sheets as shown in figure 3, with per category or criterion a 
one-liner explanation (already prepared for the template inquiry form as well).  
 
Figure 3. Example interview sheets “decision criteria reference list” 
The interviewee was first presented the overview of categories, asking him to comment on its completeness 
and setup. The feedback was limited to a few new possible categories, but these could very well be related to 
the existing ones. Therefore the overall conclusion by all interviewees was that the overview of categories 
was complete and very well usable. Next per category the overview of criteria were presented to the 
interviewee for feedback. Again all quoted remarks were directly recorded in the transcription form, without 
discussion except for clarification. These remarks mainly concerned missing criteria, doubles, and phrasing. 
In case of a missing criterion, the interviewee was explicitly asked to give a one-liner definition. Most 
remarks were made to the categories strategic fit and risk, whereas the categories technology and vendor 
credentials were rated as rather complete. See appendix B.2 for a total overview. 
In the recap of the interview the interviewee was asked for any general comments on the reference list, the 
interview, or the study itself. This resulted in the following comments and reactions of the researcher: 
 “The reference list is very complete and extensive, going through all criteria in the interview was 
intensive and will be a challenge for the inquiry”. It was confirmed to check again for doubles across 
categories, criteria that could be combined to one, and better differentiating descriptions. 
 “The naming of criteria is not consistent, verbs are used next to level-of indications”. This diversity 
originated from the literature and it was confirmed that they still will be aligned. 
 “It is not only a decision between make or buy, but also selecting another best-of-bread buy is possible”. 
In practice this is indeed correct, but to simplify the research and emphasize on the contrast between 
make-or-buy the scope of this study was limited as such (see § 2.5). 
2
Decision criteria categories  
 Strategic Fit
 Change Management
 Implementability
 Technology
 Business Functionality
 Flexibility
 Vendor Credentials
 Cost
 Risk
 Benefits
3
Decision criteria categories 
In view of the expected longevity of ERP products, the commitment of the  vendor to the product, her/his 
capability to suppor t it and his/her support infrastructure constitute crucial parameters.
 Vendor crede nt ials
Flexibility denotes the capa bility of the system to suppor t the needs of the business over its lifeti me. Flexibility
The generic functionality in ERP products is unlikely to meet all the industry-specific functionalities and the 
country-specif ic business requirements. The extent of lack of support and the c onsequences thereof needs to 
be carefully ascertained while considering a par ticula r ERP product.
 Business funct ionality
Implementability ba sica lly rela tes to the degree of mismatch between the product requirements and the 
ava ilable technical infrastructure and also between the business model assumed in the product design and that 
of the organization. Assessment of implementability of ERP projects at a given level of ERP-readiness of the 
organization is thus nec essary.
 Implementability
In order to ta ke advantage of the ERP softwa re, companies ne ed to a dapt to the new model and, 
cor respondingly, change themselves. The differential capability of ERP products to enable the regulated 
change constit utes an impor tant parameter in project eval uation.
 Change management
Like c osts, benefits also are dif ferentially a ssociated with different ERP products. As in the ca se of cost, it is 
difficult to estimate total be nefits from ERP proje cts.
 Benef its
ERP products have a differential cost association. The cost data on ERP projects are difficult to obtain. Cost
Risk i s a mea sure of the degree of  possible variat ion in the outcome of benefits of the project. Many of these 
risks stem from the intr insic product design and so should be carefully assessed during the e valuation process.
 Risk
The ERP software design should be  inde pendent of the crucial technologies. Te chnology a lso determines the 
sc alability and flexibility (in terms of functionality expa nsion) dimensi ons of the project . The other 
technology considerations a re the degree of i ntrinsic integration of  the product, da ta security, cla rity of its 
upgrade path, and technological roadmap, each of  which can add serious implications to the project.
 Technology
In most cases, such proje cts are the direct result of business strategy, while in the rest they a re conceived as 
support to one or more of it s components. Al though, in generi c terms, ERP projects promise to meet all of 
these needs in varying degrees, a specific project based on specific ERP softwa re will be be st suited to serve a 
specif ic strategic need of a company.
 Strategy fit
4
Strategic Fit 
The abil ity of the new system to protect  trade secrecy Trade secrecy
The extend to  which the new sys tem is strategic relevant Stra tegic relevance
The extend to  which the new sys tem assures availab le bus iness 
co mpetencies
 Maintain competencies
The extend to  which the new sys tem en ab les/suppo rts marketing strategy Support marketing strategy
The extend to  which the new sys tem en ab les/suppo rts new innovations Support bus iness innovations
The extend to  which the new sys tem en ab les/suppo rts business  co-
operation
 Support bus iness co-operation
The extend to  which the new sys tem en ab les/suppo rts business  goals Support bus iness growth
Th  transp arency and  info w .r.t. bu siness  targets  provided  by the new 
system
 Enable tra sparency
The extend to  which the new sys tem is in line with bus iness strateg y Fit to bus iness strategy
The lead-time to having an up  & running  system avai lable Solution Availability
8
Business Functionality
The extend to  which invento ry cont ro l is supported by the new system Inventory  cont rol  functionali ty
The extend to  which delivery funct ional ity is supported by the new system Deliv ery  functionality
The extend to  which the new sys tem supports indus try speci fic 
requirements
 Industry specific capabilities
The extend to  which necessary functional modules  are indeed  available Module completion
The extend to  which the offered functionality fits  to  end-user requirements Fit to requirements
The extend to  which the offered functionality is suitable within the target 
process
 Functional suitabi lity
The extend to  which the offered functionality allows for a most effect ive 
process
 Level of effectiv eness
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 
 
 
 
“Buy only is not black&white, also with ERP buy you can face major developments”. Again correct, but 
for the same reason as in the previous bullet left out of scope. Next to that this subject was covered as 
well in the decision via implementability criteria like level of customization and ease of implementation. 
“Is purchasing not one of the stakeholders in the decision, and as such participating in the inquiry?”.  
It is indeed an important stakeholder, but in an indirect role (like legal department as well). Again to 
simply the research, focus was put on the direct stakeholders only. 
Within a day after closure of the interview the filled-in transformation form was sent to the interviewee for 
review, assuming correct if no reply was given anymore (which was indeed the case). 
3. Analyse the interview results.  
During August the filled-in transcription forms were further analysed. This implied that each criterion 
brought forward in the interviews was compared with the original reference list (see §3.3). If indeed 
classified as a new criterion, it was added to the appropriate category in the list with a representative 
identifier and description. In total about twenty new criteria were still added to the list, including some trivial 
ones not found earlier in literature e.g. ICT strategy, business continuity risk, and organization adaptability.  
Appendix B.3 contains the updated reference list, showing next to the new criteria also the adaptations 
resulted from other remarks made in the interviews (doubles, other naming, etc.). 
However, this update not yet lead to a consistent naming of the criteria and more clarifying descriptions as 
requested by the interviewees in their general remarks. Therefore the researcher performed a second update 
of the list especially focussing on these two aspects (removing verbs, “fit to” and “level of” indicators, etc.).  
The outcome is included in appendix B.4, explicitly showing the applied changes. A review of this action by 
a co-reader was postponed until the content-analysis was executed as well. 
 
4.2.2 Content-analysis 
4. Research the project-documentation.  
Still in August also the content-analysis started. The Océ ICT project database was searched for projects that 
included an (ERP) software make-or-buy decision. In total four potential candidate projects were found: 
 implementation of a new Learning Management System, 
 implementation of an Online Service Request System, 
implementation of a backoffice system for Managed Print Services, 
implementation of a new Sales Configurator System. 
On advice of Océ’s corporate application architect, the sales configurator project was taken as lead project.  
Having been involved in all projects, to his opinion in this project the ERP make-or-buy decision was fully 
elaborated and detailed. The other projects were in this perspective a subset of the sales configurator project.  
In total six documents related to the lead project were found that contained information about the taken 
make-or-buy decision (i.e. whose table-of-content addressed this decision somehow). Each of these 
documents was next scanned for decision criteria, which were directly one to one recorded in a working list. 
Identified criteria mainly concerned the areas of costs, functionality and technology (see appendix C.1 for an 
overview). To assure that the other three projects were indeed only a subset of the lead project, also their 
documents were quickly scanned for criteria and verified against the working list. No additional criteria were 
found anymore, which confirmed the decision to focus on the lead project only in this content-analysis. 
5. Shadow research the project-documentation.  
Due to the focus on the lead project and the limited availability of the selected co-researcher, it was decided 
to limit the shadow research to a review of the filled in working list against the project documentation. This 
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was done by means of a one-hour review session between the researcher and co-researcher. Except for some 
textual adaptations, the co-researcher confirmed the completeness of the list. 
6. Compare working list with reference list.  
This comparison between working and reference list was handled exactly the same way as the analysis of the 
interview results. Each criteria found in the project documentation was compared with the reference list as 
updated after the interviews. If indeed classified as a new criterion, it was again added to the appropriate 
category in  the list with a representative identifier and description. Still six new criteria were found, in the 
areas of implementability, technology, and vendor credentials. See appendix C.2 for the updated list. 
 
4.2.3 Conceptual model (2) 
Is the reference list of decision criteria identified in the literature study complete, or are still essential 
criteria missing? 
Based on the results of the interviews and content-analysis the answer to this sub-question, which was the 
first starting point to initiate this empirical study (see §2.3), is definitely “no”. Still essential criteria were 
missing and the consistency of the reference list was not on the right level to start the investigation on 
importance. With the updates performed in steps 3 and 6 of the execution plan (see §4.2.1 and §4.2.2) the 
reference list has become more complete and better understandable, and thus assumed ready for the inquiry. 
The following table contains the updated reference list (i.e. the final version of the conceptual model): 
Category Decision Criterion Category Decision Criterion 
1. Strategic Fit  System availability 6. Flexibility  Functional flexibility 
  Business strategy   Portability 
  Marketing strategy   Adaptability 
  ICT strategy   Innovativety 
  Purchasing strategy   Learning curve 
  Business maturity 7. Vendor  Vendor vision 
  Business scale     Credentials  Vendor credibility 
  Business competencies   Vendor continuity 
  Business co-operation   Vendor scale 
  Business innovations   Vendor reputation 
  Business transparency   Vendor references 
  Business compliances   Vendor certification 
  Business secrecy   Vendor experience 
2. Change  Management support   Vendor qualifications 
    Management  Willingness and focus   Vendor availability 
  Organization’s culture   Vendor commitment 
  Current way-of-working   Vendor flexibility 
  Job satisfaction   Vendor understanding 
  Knowledge availability   Vendor product abilities 
  Resource availability   Vendor independency 
  Champion availability   Vendor 3rd party association 
  Process adaptability   Vendor proposal quality 
  Organization adaptability   Vendor implementation strategy
  User education   Vendor implementation 
3. Implementability  Ease of implementation   Vendor expertise 
  Sourcing strategy   Vendor support 
  Independent modelling   Vendor training 
  Assumed model   Vendor sustainability 
  Standardized process 8. Cost  Consulting one-time costs 
  Existing infrastructure   Purchasing one-time costs 
  Customization possibilities   Integration onetime costs 
  System usability   Implementation one-time costs 
  Module re-usability   Infrastructure one-time costs 
  System testability   Operational running costs 
  Implementation procedures   Maintenance running costs 
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  Datacentre policies   Affordability 
4. Technology  Architectural compatibility   License structure options 
  Technical compatibility 9. Risk  Vendor risks 
  Technology independence   Product risks 
  Development compatibility   Development risks 
  Technology roadmap   Implementation risks 
  Ease of integration   Employee risks 
  Ease of operation   Over delivery risks 
  Upgradability   Business case risks 
  Maintainability   Business continuity risks 
  Reliability 10. Benefits  Functional benefits 
  Stability   Performance benefits 
  Capacity   Productivity benefits 
  Performance   Quality benefits 
  Scalability   Integration benefits 
  Security   Efficiency benefits 
  Recoverability   Accuracy benefits 
  Deployability   Cost reduction benefits 
  Global architecture   Rationalisation benefits 
5. Business  Stakeholder requirements   Added value services 
    Functionality  Module completion   
  Functional effectivity   
  Functional suitability   
  Industry specific capabilities   
  Reporting capabilities   
  Customer intimate   
 
4.2.4 Inquiries 
7. Pilot the inquiry form.  
Begin September the first inquiry form was sent to a selected respondent, being one of the participants earlier 
involved in the interviews. On beforehand he was contacted to agree that the form would be returned within a 
week, followed by a meeting to evaluate the setup. General conclusion of this evaluation was that the inquiry 
setup was clear and well structured, and that the reference list very much improved in its consistency and 
understanding compared to the one discussed in the interview. Nevertheless, going through the 120 criteria to 
indicate their importance remained a challenge with the risk that participants don’t finish the inquiry or fill it 
in without considerations. At this stage of the research this risk was accepted. The piloted versions of the 
inquiry invitation and form were frozen, ready to start the inquiry (see appendix D.1 and D.2). The pilot was 
closed by entering the results of this first inquiry in the prepared data-matrix spreadsheet, and check the 
automatic calculations of average, median, and standard deviation. Also this test was positive. 
8. Send out the inquiry forms.  
Next the other 29 inquiries were send out via email to the selected respondents, being 6 per discipline and 15 
managers versus 15 experts (see §4.1.2). The respondents were requested to return the inquiry within two 
weeks maximum i.e. before end September. 
9. Collect filled-in inquiry forms.  
Within 3 days after distribution the first 9 inquiry forms were already returned and directly processed in the 
datamatrix spreadsheet. Note that any criteria not rated in a form received value “n.a.” for that respondent, 
meaning that this rating would not be taken into account in the calculations later on. A week after distribution 
the other respondents were again reminded to return the form, either via email or via personal contact. A few 
of them responded that they would not be able to return their form within the requested period. Based on this 
feedback it was decided to send out another 4 inquiries, specific to replace the respondents not able to return. 
In the following two weeks the majority of inquiry forms were returned. With a response rate of 85% (29 out 
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of 34) the defined minimal response of 60% was exceeded by far, as well as having at least one manager and 
one expert per discipline in the responded inquiries. It took another week to process all returned forms in the 
datamatrix, after which the inquiry was closed (begin October) and analysis could be started. The filled-in 
datamatrix spreadsheet is attached in appendix D.3. 
Although not explicitly asked for, several respondents commented in their reply on the inquiry and Thesis in 
general. These comments can be summarized as follows, together with a reaction from the researcher: 
 “Going through the list was rather intensive and challenging, probably because of the extensive list of 
criteria which are often closely related or maybe even double”. As indicated earlier in this paragraph, this 
risk was already expected and accepted. Indeed criteria might be closely related or encountered from 
different views (e.g. functional benefits versus functional flexibility versus functional effectivity), but 
they are not double as explicitly checked. Although difficult to validate, processing the inquiry forms did 
not give the impression that they were filled in without considerations (e.g. not just all criteria rated ‘5’). 
Only one respondent did not finish the inquiry with the remark that certain categories were too difficult to 
rate for his discipline. The criteria in these categories for this respondent were rated “n.a.” and thus not 
taken into account. 
 
 
 
“It is very difficult to generally rate the importance of criteria, as this strongly depends on the situation”. 
As specified in the strategy (see §4.1.1) the focus of this research was to create a generalized view or 
model applicable for any process and company, and not on detailing a particular situation. This starting 
point should probably have been more emphasized towards the respondents, explicitly asking them to 
take that generalized view as well from their own discipline’s perspective. The validation whether the 
resulting generalized view is indeed applicable in all situations is not in scope of this Thesis, but should 
be subject for follow-up research e.g. by means of case-studies. 
“There is a difference in importance between the categories, they should also have been rated to come to 
a weighting factor per category on top of the criteria”. The Thesis purely focused on the criteria only, 
and the categories were “just” added to sort and order the criteria. Rating and weighting the categories 
could very well be subject for follow-up research, adding a dimension to the rating done in this Thesis. 
“All criteria in the reference list are important, it is difficult to differentiate”. The list is a composition of 
criteria which were brought forward as being important in literature and interviews. This motivates indeed 
that all criteria in the list are important, but respondents were still requested to differentiate them in order 
to identify the critical ones for the make-or-buy decision. 
10. Analyse inquiry results.  
As specified in the research strategy, the basis for comparing criteria on their importance are two statistic 
values: the average as primary value and the median as secondary value (see §4.1.1). These values were 
automatically calculated for all criteria in the reference list and across the total group of respondents, while 
entering the inquiry forms in the spreadsheet (see appendix D.3). The analysis started by sorting this list on 
these calculated averages and medians, putting the criterion with the highest average and median on top (see 
appendix E.1). The outcome of this sort was next evaluated from different perspectives. Statements were 
made about the position of criteria in general, the top-10 of most important criteria, and the top-10 of least 
important ones. The results of this evaluation are described in §4.3.  
To be able to compare the view on critical criteria between disciplines and between managers and experts, 
the average and median values were also calculated for each of these sub-groups (see appendix D.4 and D.5). 
Per sub-group the list of criteria was next sorted on these values, putting again the criterion with the highest 
average and median on top (see appendix E.2 and E.3). This allowed for a comparison of the lists, making 
statements about overlaps and differences between sub-groups in the top-10 of critical criteria (see §4.3).  
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Note that in addition to each average and median value per criterion, also the standard deviation was 
calculated. Again for the total respondents group as well as per sub-group. As final step in the analysis all 
standard deviations were checked to identify criteria with eventual “extreme” ratings for further investigation 
(i.e. criteria with a standard deviation higher than 1,5). The analysis was ended per mid October. 
 
4.3 Statistic analysis 
Which priorities can be assigned to the decision criteria in the reference list in order to identify their level of 
importance in comparison with each other? 
The answer to this second sub-question which initiated the empirical study (see §2.3) is given by the main 
result of the inquiry, being the reference list sorted on average and median: 
  Category Decision Criterion Avg Med    Category Decision Criterion Avg Med 
1 Strategic Fit Business strategy 4,86 5,00   Cost Purchasing one-time costs 3,86 4,00 
2 Risk Business continuity risks 4,79 5,00   Risk Vendor risks 3,86 4,00 
3 Implementability System usability 4,66 5,00  35 Implementability Standardized process 3,85 4,00 
4 Business funct. Stakeholder requirements 4,62 5,00  36 Implementability Customization possibilities 3,83 4,00 
5 Cost Operational running costs 4,56 5,00   Technology Technology roadmap 3,83 4,00 
6 Vendor cred. Vendor commitment 4,48 5,00  37 Change Manag. Process adaptability 3,82 4,00 
7 Technology Reliability 4,45 5,00   Cost Implement. one-time costs 3,82 4,00 
8 Cost Maintenance running costs 4,43 4,50  38 Strategic Fit Business co-operation 3,81 4,00 
9 Strategic Fit Business scale 4,41 4,00  39 Implementability Independent modeling 3,79 4,00 
 Vendor cred. Vendor understanding 4,41 4,00   Vendor cred. Vendor proposal quality 3,79 4,00 
10 Benefits Functional benefits 4,39 4,00   Benefits Accuracy benefits 3,79 4,00 
11 Technology Stability 4,38 5,00   Benefits Rationalisation benefits 3,79 4,00 
12 Business funct. Module completion 4,37 4,00  40 Change Manag. Willingness and focus 3,76 4,00 
13 Vendor cred. Vendor support 4,36 4,50  41 Strategic Fit Marketing strategy 3,75 4,00 
14 Cost Affordability 4,35 4,50   Strategic Fit Business competencies 3,75 4,00 
15 Benefits Cost reduction benefits 4,32 4,00  42 Implementability System testability 3,72 4,00 
16 Change Manag. Management support 4,31 4,00  43 Risk Development risks 3,71 4,00 
 Implementability Assumed model 4,31 4,00  44 Change Manag. Organization adaptability 3,68 4,00 
17 Technology Recoverability 4,28 4,00  45 Cost Integration one-time costs 3,64 4,00 
28 Benefits Productivity benefits 4,25 4,00  46 Vendor cred. Vendor implement. strategy 3,63 4,00 
19 Technology Performance 4,24 4,00  47 Business funct. Industry specific capabilities 3,62 4,00 
 Business funct. Functional suitability 4,24 4,00  48 Vendor cred. Vendor training 3,59 4,00 
20 Flexibility Adaptability 4,21 4,00   Strategic Fit ICT strategy 3,59 4,00 
 Benefits Quality benefits 4,21 4,00  49 Implementability Module re-usability 3,55 4,00 
 Technology Global architecture 4,21 4,00  50 Vendor cred. Vendor vision 3,54 4,00 
21 Strategic Fit Business innovations 4,19 4,00  51 Vendor cred. Vendor scale 3,54 3,50 
22 Strategic Fit Business maturity 4,18 4,00  52 Vendor cred. Vendor reputation 3,50 3,00 
 Strategic Fit Business transparency 4,18 4,00   Cost Infrastructure one-time costs 3,50 3,00 
 Vendor cred. Vendor qualifications 4,18 4,00  53 Change Manag. Organization's culture 3,50 3,50 
23 Strategic Fit Business compliances 4,17 4,00   Vendor cred. Vendor sustainability 3,50 3,50 
24 Vendor cred. Vendor continuity 4,14 4,00   Cost License structure options 3,50 3,50 
 Benefits Efficiency benefits 4,14 4,00  54 Vendor cred. Vendor certification 3,50 4,00 
 Business funct. Functional effectivity 4,14 4,00  55 Cost Consulting one-time costs 3,46 3,00 
25 Business funct. Customer intimate 4,11 4,00  56 Technology Deployability 3,46 3,50 
26 Vendor cred. Vendor availability 4,07 4,00  57 Benefits Integration benefits 3,44 4,00 
 Flexibility Innovatively 4,07 4,00  58 Technology Architectural compatibility 3,43 3,00 
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27 Vendor cred. Vendor implementation 4,04 4,00  59 Risk Employee risks 3,43 3,50 
 Vendor cred. Vendor expertise 4,04 4,00  60 Strategic Fit Business secrecy 3,41 4,00 
 Risk Implementation risks 4,04 4,00  61 Change Manag. Job satisfaction 3,39 3,00 
 Benefits Performance benefits 4,04 4,00  62 Implementability Existing infrastructure 3,38 4,00 
28 Implementability Ease of implementation 4,00 4,00  63 Technology Technical compatibility 3,36 3,00 
 Vendor cred. Vendor credibility 4,00 4,00   Flexibility Learning curve 3,36 3,00 
 Vendor cred. Vendor references 4,00 4,00  64 Change Manag. User education 3,34 3,00 
 Vendor cred. Vendor experience 4,00 4,00  65 Implementability Implementation procedures 3,14 3,00 
 Risk Product risks 4,00 4,00   Technology Development compatibility 3,14 3,00 
29 Technology Ease of operation 3,97 4,00  66 Benefits Added value services 3,11 3,00 
 Technology Maintainability 3,97 4,00  67 Change Manag. Champion availability 3,10 3,00 
 Technology Scalability 3,97 4,00  68 Change Manag. Resource availability 3,07 3,00 
30 Flexibility Functional flexibility 3,96 4,00  69 Vendor cred. Vendor independency 3,00 3,00 
 Strategic Fit System availability 3,96 4,00  70 Change Manag. Current way-of-working 2,97 3,00 
 Vendor cred. Vendor flexibility 3,96 4,00  71 Technology Technology independence 2,93 3,00 
31 Technology Upgradability 3,93 4,00   Vendor cred. Vendor 3rd party association 2,93 3,00 
 Technology Capacity 3,93 4,00  72 Change Manag. Knowledge availability 2,90 3,00 
 Business funct. Reporting capabilities 3,93 4,00  73 Risk Over delivery risks 2,88 3,00 
32 Technology Security 3,90 4,00  74 Implementability Datacentre policies 2,86 3,00 
33 Risk Business case risks 3,89 4,00  75 Implementability Sourcing strategy 2,83 3,00 
34 Technology Ease of integration 3,86 4,00  76 Flexibility Portability 2,75 3,00 
 Vendor cred. Vendor product abilities 3,86 4,00  77 Strategic Fit Purchasing strategy 2,62 3,00 
Generally looking through this sorted list of criteria a number of remarks and statements can be concluded: 
 All calculated averages are relatively high, with almost 40% of the criteria having an average higher than 
4,00 (90% higher than 3,00) and a minimal average value of 2,62. This confirms the feedback of various 
respondents that all criteria seemed important and that it is difficult to differentiate between them. In the 
previous paragraph it was already motivated that indeed these criteria were brought forward in literature 
and interviews as important, but that the challenge of this inquiry was to identify the most critical ones. 
 The averages are very close to each other, in many cases differentiating the importance of criteria by a 
few hundredth only. These small differences can be explained by the fact that the applied Likert-scale of 
1-5 was rather limited in choice, in combination with the tendency of respondents to find all criteria 
important (previous bullet). As a consequence, drawing conclusions when comparing criteria one-by-one 
should be done with consideration.  E.g. the rule could be applied that criteria whose averages only differ 
a few hundredth are considered equal important, while criteria whose averages differ on tenth or higher 
are considered on different importance levels. The remainder of this analysis hardly elaborates on 
comparing individual criteria, but concludes from a higher-level perspective. There were still criteria are 
one-to-one compared, a remark will be made on the difference between related average values. 
Most probably the averages would have been more differentiating when a broader Likert-scale had been 
applied (e.g. 1-10), allowing respondents to more explicitly vary in their rating of the importance. 
Another way to better differentiate could have been that strongly related criteria were first combined in 
more diverse sub-categories, which next were inquired on importance instead of the criteria directly. 
 The calculated medians are not diverse enough to be used as secondary sort value i.e. as value to compare 
criteria with equal averages. The reason is again the applied limited Likert-scale of 1-5. The researcher 
considered to recalculate and sort the list with another statistic parameter like the modus (= the value that 
was rated most in the range of ratings). However, the same limited diversity was expected also with these 
parameters. Next to that especially in the top-10 of highly rated criteria the number of criteria with equal 
averages and medians were limited. It was therefore decided at this stage to assume any criteria with 
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equal averages and medians as equal important, and to put any further investigation of these criteria 
forward for follow-up study. 
 When looking specifically at the “Category” column of the sorted list, it shows a mixture of categories 
throughout the total list. It can thus not be concluded that criteria of a certain category are more important 
than those of another category. On the contrary, it in fact confirms that the make-or-buy decision should 
be seen as a multi-criteria decision involving criteria from different perspectives. It also confirms that 
applying weighting factors to categories, as suggested by one of the respondents (see §4.2.4), should be 
handled with care to avoid a single view on the make-or-buy decision. 
 
 
 
 
Looking through the “Criterion” column, the impression is that with respect to the target organization the 
“hard” criteria were rated more important than the “soft” criteria. E.g. criteria like “operational running 
costs” or “functional suitability” were higher rated than criteria like “job satisfaction” or “current way-of-
working”. With respect to the vendor this seems vice versa. E.g. criteria like “commitment” and “support” 
are here rated higher than “product abilities” or “certification”. 
 Furthermore the impression is that criteria related to the “to-be” situation were rated more important than 
criteria related to the required efforts and “as-is” situation. Especially in the cost category the criteria 
concerning running costs are much higher on the list than the ones concerning one-time costs. But also for 
the other categories examples can be given. 
 Analysis of the standard deviation (see appendix E.1) showed that for none of the criteria the set limit of a 
deviation of 1,5 was exceeded (see §4.1.1). This implies that the ratings per criteria were all relatively 
close to each other, as concluded earlier already for the other statistic values. There are thus no “extreme” 
rating values to be further investigated. 
Going into more detail on the Top-10 of highest rated criteria (the green area), the following can be noticed: 
 “Business strategy” was rated highest and thus seen as most important of all! This is in line with theory, 
where literature states that in ERP package selections particular this criterion plays a more important role 
than in other software selections (see §3.2.2). But also practice shows that companies very much depend 
on ERP applications, directly influencing their strategic directions and flexibility as well. This need for 
strategic flexibility is confirmed by the high rating of “Business scale” (position 9), addressing the 
support of business growth as well as decrease. 
By addressing “Business continuity risks” and “Reliability” in the Top-10 (positions 2 and 7) it is in fact 
stated that it is very important that operational business is not hampered by the solution selected in the 
ERP make-or-buy decision. In this context also two other Top-10 criteria can be seen, “System usability” 
and “Stakeholder requirements” (positions 3 and 4). A usable and fit solution supports continuity as well. 
With the focus on running costs in the Top-10 (positions 5 and 8), the earlier generalized statement that 
the longer term costs are seen more important than the one-time costs is confirmed. The same counts for 
the two “soft” vendor credential criteria in the Top-10 (positions 6 and 9), in line with the earlier general 
statement that for the vendor any “soft” criteria are seen more important than “hard” criteria. 
Two categories are not represented in the Top-10: change management and flexibility. Especially the 
absence of any criteria related to change management is remarkable. These criteria were the result of the 
literature study on ERP package selections, addressing them as very important in these decisions. From 
the Top-10 it can be concluded that criteria related to the “to-be” situation are more important than those 
related to the transition itself. 
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Finally some remarks on the Bottom-10 of lowest rated criteria (the orange area): 
 With three related criteria in this Bottom-10 (positions 68, 72, and 75), the availability of knowledgeable 
resources is not rated as that important. Most probably the respondents assumed that availability is 
something that can be arranged, and thus should not directly influence the decision itself. 
 Practice shows that one of the major struggles in replacing an ERP application is the switch from one to 
the other platform (if required). Nevertheless, criteria like technology independence and portability are 
rated relatively low (positions 71 and 76). It could be concluded that respondents accept these kind of  
struggles when other criteria concerning the “to-be” situation can be filled in. 
 
4.3.1 Subgroup comparisons 
Note that for the subgroup comparisons is only focussed on the Top-10 of most important criteria, as rated 
per subgroup (see appendices E.2 and E.3 for a total overview). 
Comparison between disciplines 
The following table shows per stakeholder discipline the ten criteria rated most important (for an explanation 
of the disciplines is referred to §4.1.2): 
 Business Operations  Service Management  Process Management  Architectural Design IT Development 
1 Strategic Fit /  Strategic Fit /  Risk /  Benefits /  Strategic Fit / 
 Business strategy  Business strategy  Business continuity risks  Functional benefits  Business strategy 
2 Risk /  Risk /  Strategic Fit /  Strategic Fit /  Implementability / 
 Business continuity risks  Business continuity risks  Business strategy  Business strategy  System usability 
3 Implementability /  Change Management /  Business functionality /  Strategic Fit /  Implementability / 
 System usability  Management support  Stakeholder requirements  Business compliances  Ease of implementation 
4 Business functionality /  Cost /  Business functionality /  Implementability /  Vendor credentials / 
 Stakeholder requirements  Operational running costs  Reporting capabilities  System usability  Vendor commitment 
5 Cost /  Vendor credentials /  Technology /  Business functionality /  Cost / 
 Operational running costs  Vendor understanding  Reliability  Stakeholder requirements  Maint. running costs 
6 Benefits /  Implementability /  Technology /  Cost /  Risk / 
 Performance benefits  System usability  Stability  Maint. running costs  Business continuity risks 
7 Cost /  Cost /  Technology /  Cost /  Strategic Fit / 
 Affordability  Mainten. running costs  Global architecture  Operational running costs  Business scale 
8 Strategic Fit /  Cost /  Business functionality /  Vendor credentials /  Technology / 
 Marketing strategy  Affordability  Functional effectivity  Vendor credibility  Performance 
9 Strategic Fit /  Technology /  Strategic Fit /  Vendor credentials /  Technology / 
 Business scale  Stability  Business innovations  Vendor continuity  Recoverability 
10 Technology /  Vendor credentials /  Business functionality /  Benefits /  Business functionality / 
 Reliability  Vendor commitment  Module completion  Rationalisation benefits  Stakeholder requirements 
At a first glance this table shows a variety of criteria, which makes it rather difficult to compare between 
disciplines. Logically a number of criteria from the general Top-10 are recognized in this table as well (e.g. 
“Business strategy” is rated as highly important by all disciplines). When comparing types of criteria, it 
shows that Business Operations mainly focuses on strategic, functional, and cost criteria (and less on vendor 
and technology criteria). From operations perspective this focus is not surprising. Process Management rated 
functional and technical criteria as most important. Acting as link between business and IT also this rating is 
understandable. Within Service Management cost and vendor criteria are leading, while technical and change 
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management criteria would be more logical from support perspective (e.g. maintainability, knowledge 
availability, etc.). Finally both Architectural Design and IT Development show again a mix of criteria, not 
focussing on a particular type. In other words, looking at the decision from multiple perspectives. 
Comparison between management and expert levels 
The following table shows for each level the ten criteria rated most important: 
 Management level Expert level 
1 Strategic Fit / Strategic Fit / 
 Business strategy Business strategy 
Risk / Risk / 2 
Business continuity risks Business continuity risks  
3 Implementability / Business functionality / 
 System usability Stakeholder requirements 
Vendor credentials / Implementability / 4 
Vendor support System usability  
5 Benefits / Cost / 
 Functional benefits Operational running costs 
Vendor credentials / Strategic Fit / 6 
Vendor understanding Business scale  
7 Cost / Technology / 
 Operational running costs Reliability 
Vendor credentials / Vendor credentials / 8 
Vendor commitment Vendor commitment  
9 Business functionality / Strategic Fit / 
 Stakeholder requirements Business innovations 
Cost / Cost / 10 
 Maint. running costs Maint. running costs 
Again the majority of criteria in both subgroups are the same as in the general Top-10 as presented earlier. 
With respect to the remaining criteria, management emphasizes on vendor credentials while experts more 
emphasize on strategic fit. The latter is surprising, as strategy is normally more a management subject. For 
experts more content-related functional and technical criteria would be expected. 
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5 Conclusions  
Which criteria are critical for the decision between buying and implementing another functional part of the 
already installed ERP package or making similar customized functionality via own development, for the 
support of business process x ? ” 
In reaction to this central research question, the overall objective of the Master Thesis was to recommend a 
Top-10 list of criteria which are most critical in these kind of decisions. To come to this recommendation, 
first a reference list of potential candidate criteria was created via an extensive study of scientific literature. 
This reference list was next validated and extended by interviewing subject-matter experts, and studying 
documentation of projects which involved these kind of make-or-buy decisions. Finally a representative 
group of respondents was asked via an inquiry to rate the criteria in the reference list on their importance. 
Based on the average ratings the list was sorted, putting the criterion which was rated most important on top. 
As such the Top-10 of this list represented the “recommended list of critical criteria for ERP make-or-buy 
decisions on process level”, answering the above question. This Top-10 included the following criteria: 
1. Business strategy : the extend to which the new system supports defined business strategy; 
2. Business continuity risk : any risks related to hampering the business with implementing the system; 
3. System usability : the extend to which the system is usable in the target process and  organization; 
4. Stakeholder requirements : the extend to which the system functionality fits to stakeholder requirements; 
5. Operational running costs : any day-to-day costs to operate the system; 
6. Vendor commitment  : the commitment of the vendor to bring the implementation to a success; 
7. Reliability : the extend of proven reliability guaranteed by the system; 
8. Maintenance running costs : any costs to maintain (e.g. upgrade) and support (SLA) the system; 
9. Business scale : the extend to which the system supports the scale of targeted business; 
Vendor understanding : the ability of the vendor to listen and understand business needs; 
10. Functional benefits : any benefits of new functionality provided by the system. 
Looking at the initial objective, the motivated research approach, and the above Top-10 of critical criteria, it 
can only be concluded that within the available scope the Master Thesis indeed resulted in a fundamental 
answer to the central research question. This with the emphasis on “fundamental” as there are still some 
critical notes to be made: 
 All criteria in the reference list were rated relatively important, and the difference between average 
ratings were very small. This implies that, although a Top-10 of critical criteria could be identified, also 
the other ones criteria in the list cannot be excluded from make-or-buy decisions. 
 In theory the Thesis particularly focussed on companies that already have an ERP package in place, and 
need to make the make-or-buy decision for a next business process. This was also emphasized in all 
communication to the interviewees and inquiry respondents. However, it could not be assured that these 
participants indeed took this focus in their feedback. It can only be assumed that they did. 
 The Thesis resulted in a general reference list of criteria, as there was no validation on specific situations. 
It can therefore not be stated that the outcome indeed fits to all situations involving an ERP make-or-buy 
decision on process level. 
 The empirical research was executed within Océ Technologies B.V. only, thus within one organizational 
profile and status. As a consequence the results could very well be usable for comparable multinationals, 
but this cannot be concluded for other types of organizations yet. 
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5.1 Recommendations 
With the conclusion that the Master Thesis resulted in a fundamental outcome, and looking at the critical 
notes made earlier in this chapter, this study should not be seen as an end-station. The following three follow-
up studies are recommended: 
 Confirmation of the recommended critical criteria in real-life situations. With focus on the Top-10, but 
including the total reference list, the recommended criteria should be applied in real decisions between 
buying another functional ERP part or making similar functionality via own development. The preferred 
research method to do so is by means of case-studies. 
 Applicability of the recommended critical criteria in other company profiles. The conceptual model as 
constructed in this Thesis, i.e. the reference list of criteria, should be validated on importance in other 
companies as well. This could be done via the same inquiry approach as done in this Thesis, but with the 
recommendation to apply a broader Likert-scale to be able to better differentiate between criteria. 
 Selection of an optimal make-or-buy decision method. During the research of scientific literature various 
decision making methods were encountered. A follow-up study should be initiated to select the best-fit 
method for deciding between buying another functional ERP part or making similar functionality via own 
development. This selection could e.g. be based on a case-study. 
 
5.2 Reflection 
The execution of this Thesis can best be reflected by means of the four cornerstones of every project: scope, 
timing, quality, and budget. 
Scope 
The scope of this Thesis can actually be defined as “criteria critical in the decision between buying another 
functional ERP part or making similar functionality via own development, for a specific business process” 
(i.e. the object of research, see appendix A). Since the approval of the assignment formulation this scope 
changed twice, both during the literature study. The first change involved the extension of the study to other 
areas of interest, intentionally done because of lack of articles in the initial scope (see §2.3). The second 
change concerned the addition of extra information in the report on decision making methods. However, this 
information did not directly add to the Thesis objective and was after review of the mentor removed again. 
Timing 
With a leadtime of five years, the execution of the Thesis took far too long (normally one-to-two years). A 
first delay was caused by the fact that the initial Thesis subject wasn’t approved and a new one had to be 
worked out. Secondly the literature study took far too much time, partly because of the initial idea to also 
take the decision methods into scope (already detailed in the report). And finally because of personal reasons 
of the researcher (new job, family extension, etc.). 
Quality 
Taken the extensive literature study and empirical research, together with all well defined and motivated 
deliverables, all prerequisites have been met to make this end-report a usable quality document. 
Budget 
The budget estimated for these kind of graduation studies is 600 hours. Although not traced, due to the scope 
changes and timing delays it is expected that more hours were needed (up to 1000 hours). 
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Appendix A. Research Plan V2 “To ERP or not to ERP?”  
Step 6 RESEARCH 
PLAN V2 01072010.pd 
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Appendix B. Interview results  
B.1 Interview introduction (attachment to interviewee invitation in MS Outlook) 
  
 
 
Confidential 
 
 Océ-Technologies B.V. 
 
 
 
 
To 
Interviewee 
 
Subject 
Interview “completeness validation decision  
criteria for ERP make-or-buy decisions”. 
Venlo 
July 25, 2010 
prepared by 
Han Beuten 
Memo 
 
number of pages 
2 (incl. this page) 
 
Dear colleague, 
You have been invited for an interview to validate whether the reference list of decision criteria used in an 
ERP make-or-buy selection for a specific business process is complete. This memo gives some insights in the 
graduation research to which the interview belongs, and explains the setup of the interview itself. 
Background 
Over the past decade ERP has emerged as a new class of packaged application software, consolidated under a 
multi-billion dollar industry with the worlds largest software and consulting firms. Already for years this 
market shows a growth with a compound annual rate of at least 10%, to be continued in the coming years. 
This widespread adoption of ERP packages would give the impression that there is no choice anymore 
between implementing such a package and own development. Especially those companies that already 
adopted ERP in their backoffice, often not consider alternatives for other processes under revision. However, 
in practice there’s still a choice to be made. With new initiatives like object-oriented design, open source 
software, or web-engineering, custom software development has also evolved towards a valid alternative 
with specific benefits. But which criteria are nowadays critical to make such an ERP make-or-buy decision? 
Research objective 
The overall objective of my graduation research is to answer this question by recommending which criteria 
are most important in a company’s decision between implementing another functional ERP part or building 
similar functionality via custom development. Particular focus for this research is on companies that already 
have an ERP package in place, and need to make this make-or-buy decision for a next business process X.  
Done so far… literature study 
In a first step of the graduation research the answer to the question was searched in scientific literature. As 
there are hardly any articles that describe ERP make-or-buy decisions on business process level, literature of 
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three other related areas was investigated as well: software make-or-buy in general, ERP package selection, 
and parts make-or-buy in manufacturing. This resulted in one consolidated reference list of decision criteria 
to be considered in make-or-buy decisions. However, this resulted not yet in an answer to the main question 
which criteria are critical in ERP make-or-buy decisions on process level. 
Next… empirical study 
With the reference list of criteria as input, the answer to the question is thus to be found via empirical study. 
This study involves again two steps: first a small group of experts (including yourself) is interviewed to 
assure the completeness of the reference list, second a larger group of experts is inquired to rate the criteria in 
the list on their importance. As end-result, the criteria are sorted on their importance with the top-10 finally 
representing the “recommended list of critical criteria for ERP make-or-buy decisions on process level”. 
The interview setup 
The interview itself will take about one hour, and is split up in two parts. First you are openly asked to bring 
forward any decision criteria which to your opinion are to be considered in an ERP make-or-buy decision on 
process level. Preferable you took already some time to prepare this question, as requested in the invitation. 
Secondly you are asked to review the reference list of criteria as composed so far, in order to check whether 
to your opinion any categories and - per category - any criteria are missing. In the interview all your answers 
are written down, and still on the same day further worked out textually and replied to you for approval. Any 
new criteria are checked again, well described, and added to the reference list. So after the five interviews, 
the reference list is assumed complete enough for the final inquiry on importance. Please note that the 
interview transcription remains confidential, and will only be communicated after your explicit approval. 
I hope this short introduction gave you a clear understanding of my graduation research and the requested 
interview in particular. If you still have question’s please don’t hesitate to contact me. I look forward to our 
interview, and hopefully your participation in the following inquiry as well! 
Best regards, 
Han Beuten 
 
B.2 Filled-in transcription forms 
Step 7 
EMPERICALSTUDY - B 
B.3 Reference list of decision criteria - interview update 
In the following table all remarks from the interviews are added to the criteria reference list. All new criteria 
which were brought forward and accepted during the interviews are indicated in green. All criteria changed 
during the interview and all other remarks are indicated in yellow. 
1. Strategic Fit  
 Solution Availability The lead-time to having an up & running system available 
 Fit to business strategy The extend to which the new system is in line with business strategy 
 ICT Strategy The extend to which the new system is in line with ICT strategy 
 Purchasing Strategy The extend to which the new system is in line with purchasing strategy 
 Enable transparency The transparency and info w.r.t. business targets provided by the new system 
 Support business scale 
growth 
The extend to which the new system enables/supports business goals the scale of 
business 
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 Support business co-operation The extend to which the new system enables/supports business co-operation 
 Support business innovations The extend to which the new system enables/supports new innovations 
 Support marketing strategy The extend to which the new system enables/supports marketing strategy 
 Business domain maturity The maturity of the business for which the new system is intended 
 Maintain competencies The extend to which the new system assures available business competencies 
 Strategic relevance The extend to which the new system is strategic relevant 
 Trade secrecy The ability of the new system to protect trade secrecy 
 Compliances The extend to which the new system meets Legal or financial / auditable 
compliances (e.g. SOX) 
2. Change Management  
 Knowledge availability The knowledge about the new system already present in the target organization 
 Resource availability Any resources already present in the organization to implement the new system 
 Fit to organization’s culture The extend to which the new system fits in the organization’s culture 
 Training The level of training required to embed the new system in the organization 
 Management support The extend to which the middle and high management sponsors the new system 
 Fit to current way-of-working The extend to which the new system enables current working methods 
 Job satisfaction The extend to which end-users are happy with using the new system 
 Process redesign possible 
Process adaptability 
The extend to which the related process can be adapted to the new system 
 Organization adaptability The extend to which the organization can be adapted to the new system 
 Champion available Any champion i.e. specialist of the new system present in the organization 
 Adaptability to new model 
Willingness and focus 
The employees willingness and focus to adapt the working methods to the new 
process and system 
3. Implementability  
 Level of Customization The extend to which the configuration of the new system can be customized 
 Level of Usability The usability of the new system within the current new situation 
 Ease of implementation The simplicity to activate and embed the new system in the current situation 
 Degree of redundancy The extend to which the new system makes existing system(s) redundant 
 Fit to assumed model The extend to which the new system’s business model fits in the current situation 
 Standardized process The extend to which the targeted business process is standardized 
 Fit to existing infrastructure The extend to which the new system fits in the current infrastructure 
 Implementation procedures The extend to which the new system is in line with defined implementation 
procedures 
 Data centre policies The extend to which the new system is in line with defined data centre policies 
 Level of Testability The extend to which the new system can be tested in the current situation 
 Outsource possibility 
Sourcing strategy 
The extend to which implementation of the new system can be outsourced 
4. Technology  
 Upgradability The upgrade and update possibilities of the new system 
 Ease of integration The possibilities to integrate the new system with existing (legacy) systems 
 Data Security The security levels guaranteed by the new system w.r.t. data and process access 
 Reliability The extend of proven reliability guaranteed by the new system 
 Technical compatibility The technical compatibility between the new system and existing systems 
 Architectural compatibility The architectural compatibility between the new system and existing systems 
 Performance The reaction time of the new system in relation to end-user and batch expectation 
 Ease of operation The obvious way of working with the new system from user and operator 
perspective 
 Capacity The available capacity of the new system w.r.t. storage, number of users, etc. 
 Scalability The modular setup of the new system to allow for scalability  
 Stability The extend of proven stability i.e. uptime guaranteed by the new system 
 Level of maintainability The extend to which the new system is easy maintainable 
 Global architecture The extend to which the new system supports global organizations (multilingual, 
timezones, etc.) 
 Technology independent The extend to which the new system is independent from underlying technology 
 Technical roadmap The level of support of future platforms as guaranteed by the new system 
 Support manuf. technology The extend to which the system supports available development technologies 
5. Business Functionality  
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 Level of effectiveness The extend to which the offered functionality allows for a most effective process 
 Functional suitability The extend to which the offered functionality is suitable within the target process 
 Fit to requirements The extend to which the offered functionality fits to end-user requirements 
 Module completion The extend to which necessary functional modules are indeed available 
 Industry specific capabilities The extend to which the new system supports industry specific requirements (best 
practices) 
 Reporting capabilities The extend to which the new system can provide reporting on different 
(management) levels 
 Customer intimate The way the new system handles customer intimate masterdata aspects like 
contracts, assets, lease, etc. 
 Delivery functionality The extend to which delivery functionality is supported by the new system 
 Inventory control functionality The extend to which inventory control is supported by the new system 
6. Flexibility  
 Functional flexibility The extend to which the new system offers flexibility in offered functionality 
 Level of portability The extend to which the new system is portable between platforms 
 Ability to meet future needs The extend to which the new system supports future needs 
 Level of adaptability The extend to which the new system is adaptable for changing requirements 
 Learning curve The ability of the new system to motivate users to use any extra functionality (out-
of-the-box) 
 Innovative capabilities The extend to which the new system supports business and IT innovations 
7. Vendor Credentials  
 Vendor financial credibility The financial situation of the vendor providing the new system 
 Scale of vendor The size of the vendor and its global presence 
 Vendor reputation The name of the vendor in the market place 
 Vendor experience The experience of the vendor with similar projects and systems 
 Vendor references References to other companies where the vendor implemented similar systems 
 Vendor support capabilities The extend to which the vendor can support the implemented system 
 Vendor independency The level of independence of the vendor in relation to the provided system 
platform 
 Vendor impl. capabilities The capabilities of the vendor to implement the new system in its environment 
 Vendor 3rd party association The association of the vendor with 3rd party vendors (sub-contractors) 
 Vendor vision The vendor’s business vision of its future direction, especially w.r.t. the new 
system 
 Vendor product abilities The abilities of the products offered by the vendor 
 Vendor continuity The future outlook with respect to existence of the vendor 
 Vendor proposal quality The quality of the proposal for the new system send in by the vendor 
 Vendor impl. strategy The approach used by the vendor to implement the new system 
 Vendor expertise availability Resources available at the vendor with expertise to do the system implementation 
 Vendor training capabilities Training offered by the vendor to train users and operators to work with the new 
system 
 Vendor commitment The commitment of the vendor to bring the new system implementation to a 
success 
 Vendor understanding The ability of the vendor to listen and understand business needs 
 Vendor flexibility The level of flexibility offered by the vendor in the co-operation 
 Vendor qualifications The qualification or skills of the vendor with respect to the new system 
 Vendor availability The availability of the vendor to implement the new system 
8. Cost  
 Operational running costs Day-to-day costs to operate the new system 
 Purchasing one-time costs Costs to purchase any licenses for the new system 
 Integration one-time costs Costs to integrate the new system in the existing environment 
 Maintenance running costs Costs to maintain (e.g. upgrade) and support (SLA) the new system 
 Total cost of ownership Total costs to own the new system 
 Implementation one-time costs Costs to develop and implement the new system 
 Consulting one-time costs Costs to involve consulting in the preparations of the new system 
 Infrastructure one-time costs Costs to adapt the current infrastructure to the new system 
 Affordability The extend to which the new system is affordable by the target company 
 License structure options The type of licenses offered for the new system 
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9. Risk  
 Vendor supply risk Any risks related to the vendor who provides the new system 
 Product supply risk Any risks related to the new system itself 
 Market demand risk Any risks related to the market of the target company 
 Development supply risk Any risks related to the development of the new system 
 Implementation supply risk Any risks related to implementing the new system in the target process and 
organisation 
 Employee supply risk Risk related to availability of knowledgeable consultants 
 Over delivery supply risk Risks related to too much functionality offered by the new system compared to 
requirements 
 Business case demand risk Any risks related to the business case that motivated the new system 
 Business continuity demand 
risk 
The risk that the implementation of the new system hampers the business 
10. Benefits  
 Added value services The benefits of extra services provided by the vendor 
 Integration benefits The benefits of integrating the new system in the existing environment 
 Improvements to cur. System 
Functional improvements 
The benefits of achieving extra functionality with the new system compared to 
current’s 
 Performance improvements The benefits of achieving a better performance with the new system 
 Productivity improvements The benefits of achieving a higher productivity with the new system 
 Quality improvements The benefits of achieving a higher quality with the new system 
 Level of Efficiency The efficiency offered by the new system compared to the current situation 
 Level of Accuracy The accuracy offered by the new system compared to the current situation 
 Cost reduction The benefits of reducing costs with the new system 
The benefits of rationalizing existing application and infrastructure with the new 
system 
 Rationalisation 
 
B.4 Reference list of decision criteria - naming and description update 
In the following table the researcher has updated naming and descriptions, as well as criteria order.  
All updates are added in grey, and have been validated by a co-researcher. 
1. Strategic Fit  
 Solution System availability The lead-time to having an up & running system available 
 Fit to Business strategy The extend to which the new system supports defined is in line with business 
strategy 
 Support Marketing strategy The extend to which the new system supports defined enables/supports marketing 
strategy 
 ICT Strategy The extend to which the new system is in line with defined ICT strategy 
 Purchasing Strategy The extend to which the new system is in line with defined purchasing strategy 
 Business domain maturity The maturity of the target business domain which is supported by the system for 
which the new system is intended 
 Support Business scale The extend to which the new system enables/supports the scale of targeted business 
 Maintain Business 
competencies 
The extend to which the new system assures available business competencies 
 Support Business co-operation The extend to which the new system enables/supports business co-operation 
 Support Business innovations The extend to which the new system enables/supports new business innovations 
 Enable Business transparency The extend to which the system provides transparency and info w.r.t. on business 
targets provided by the new system 
 Business compliances The extend to which the new system meets legal or financial / auditable 
compliances (e.g. SOX) 
 Trade Business secrecy The ability of the new system to protect trade secrecy 
2. Change Management  
 Management support The extend to which the middle and high management sponsors the new system 
 Willingness and focus The employees willingness and focus to adapt the their working methods to the 
new process and system 
 Fit to Organization’s culture The extend to which the new system matches fits in the organization’s culture 
 Fit to Current way-of-working The extend to which the new system enables current working methods 
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 Job satisfaction The extend to which the system satisfies end-users in daily work are happy with 
using the new system 
 Knowledge availability Any The knowledge about the new system already present in the target 
organization 
 Resource availability Any resources to implement the new system already present in the organization 
 Champion availabilityle Any champions i.e. specialists of the new system present in the organization 
 Process adaptability The extend to which the related target process can be adapted to the new system 
 Organization adaptability The extend to which the target organization can be adapted to the new system 
 User Education Training The level of training required to embed the new system in the organization 
3. Implementability  
 Ease of implementation The simplicity complexity to activate and embed the new system in the target 
process and organization current situation 
 Sourcing strategy The extend to which system implementation of the new system can be outsourced 
 Fit to Assumed model The extend to which the new system’s base business model is in line with the 
companies business model fits with the target in the current situation 
 Standardized process The extend to which the targeted business process is standardized 
 Fit to Existing infrastructure The extend to which the new system fits in the current existing infrastructure 
 Customization possibilities The extend to which the system configuration of the new system can be customized 
(without programming) 
 System usability The extend to which the usability of the new system is usable in the target process 
and organization within the new situation 
 System testability The extend to which the new system can be tested in the current situation target 
process and organization 
 Implementation procedures The extend to which the new system can be implemented according is in line with 
defined implementation procedures 
 Datacentre policies The extend to which the new system can be handled according is in line with 
defined data centre policies 
4. Technology  
 Architectural compatibility The architectural compatibility between the new system and existing already 
available systems 
 Technical compatibility The technical compatibility between the new system and existing already available 
systems 
 Technology independence The extend to which the new system is independent from underlying platform 
technologies 
 Support manuf. technology 
Development compatibility 
The extend to which the system is based on supports already available development 
technologies 
 Technologyical roadmap The extend to which the system guarantees support of future development 
platforms level of support of future platforms as guaranteed by the new system 
 Ease of integration The extend to which the system can be integrated with already available 
possibilities to integrate the new system with existing (legacy) systems 
 Ease of operation The extend to which the system can be obviously operated by users and operators 
obvious way of working with the new system from user and operator perspective 
 Upgradability The extend to which the system can be upgraded and updated possibilities of the 
new system 
 Level of Maintainability The extend to which the new system can is easily be maintained 
 Reliability The extend of proven reliability guaranteed by the new system 
 Stability The extend of proven stability i.e. uptime guaranteed by the new system 
 Capacity The available capacity of the new system w.r.t. storage, number of users, etc. 
 Performance The reaction time of the new system in relation to end-user and batch expectation 
 Scalability The modular setup of the new system to allow for scalability  
 Security The security levels guaranteed by the new system w.r.t. data and process access 
 Global architecture The extend to which the new system supports global organizations (multilingual, 
timezones, etc.) 
5. Business Functionality  
 Fit to Stakeholder 
requirements 
The extend to which the offered system functionality fits to end-user stakeholder 
requirements 
 Module completion The extend to which necessary functional system modules are indeed available 
 Level of Functional effectivity The extend to which the offered system functionality allows for a most effective 
process 
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 Functional suitability The extend to which the offered system functionality is suitable within the target 
process 
 Industry specific capabilities The extend to which the new system functionality supports industry specific 
requirements (best practices) 
 Reporting capabilities The extend to which the new system can provide reporting on different 
(management) levels 
 Customer intimate The extend to which way the new system handles customer intimate masterdata 
aspects like contracts, assets, lease, etc. 
6. Flexibility  
 Functional flexibility The extend to which the new system offers flexibility in offered functionality 
 Level of portability The extend to which the new system is portable between platforms 
 Level of adaptability The extend to which the new system is adaptable for changing requirements 
 Innovativitye capabilities  The extend to which the new system supports business and IT innovations 
 Learning curve The extend to which ability of the new system motivates the usage of to motivate 
users to use any extra functionality (out-of-the-box) 
7. Vendor Credentials  
 Vendor vision The vendor’s business vision of its future direction (on the system), especially 
w.r.t. the new system 
 Vendor financial credibility The financial situation of the vendor providing the new system 
 Vendor continuity The future outlook with respect to existence of the vendor 
 Vendor scale of vendor The size of the vendor and its global presence 
 Vendor reputation The name of the vendor in the market place 
 Vendor references References to other companies where the vendor implemented similar systems 
 Vendor experience The experience of the vendor with similar projects and systems 
 Vendor qualifications The qualification or skills of the vendor with respect to the new system 
 Vendor availability The availability of the vendor to implement the new system 
 Vendor commitment The commitment of the vendor to bring the new system implementation to a 
success 
 Vendor flexibility The level of flexibility offered by the vendor in the co-operation 
 Vendor understanding The ability of the vendor to listen and understand business needs 
 Vendor product abilities The abilities of the products offered by the vendor 
 Vendor independency The level of independence of the vendor in relation to the provided system 
platform 
 Vendor 3rd party association The association of the vendor with 3rd party vendors (sub-contractors) 
 Vendor proposal quality The quality of the proposal for the new system send in by the vendor 
 Vendor implementation 
strategy 
The approach used by the vendor to implement the new system 
 Vendor implementation 
capabilities 
The capabilities of the vendor to implement the new system in its environment 
 Vendor expertise availability Resources available at the vendor with expertise to do the system implementation 
 Vendor support capabilities The extend to which the vendor can support the implemented system 
 Vendor training capabilities Training offered by the vendor to train users and operators on the to work with the 
new system 
8. Cost  
 Consulting one-time costs Any costs to involve consulting in the preparations of the new system 
 Purchasing one-time costs Any costs to purchase any licenses for the new system 
 Integration one-time costs Any costs to integrate the new system in the existing environment 
 Implementation one-time costs Any costs to develop and implement the new system 
 Infrastructure one-time costs Any costs to adapt the current infrastructure to the new system 
 Operational running costs Any day-to-day costs to operate the new system 
 Maintenance running costs Any costs to maintain (e.g. upgrade) and support (SLA) the new system 
 Affordability The extend to which the new system is affordable by the target company 
 License structure options The type of licenses offered for the new system 
9. Risk  
 Vendor supply risks Any risks related to the vendor who provides the new system 
 Product supply risks Any risks related to the new system itself (infrastructure, functionality, etc.) 
 Development supply risks Any risks related to the development of the new system 
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 Implementation supply risks Any risks related to the implementation of implementing the new system in the 
target process and organisation 
 Employee supply risks Any risks related to available availability of knowledgeable consultants 
 Over delivery supply risks Any risks related to overdelivery of too much functionality offered by the new 
system compared to requirements 
 Business case demand risks Any risks related to the business case that motivated the new system 
 Business continuity demand 
risks 
Any The risks related to hampering the business with that the implementation of 
the new system hampers the business 
10. Benefits  
 Functional improvements 
benefits 
Any benefits of new functionality provided by the system The benefits of achieving 
extra functionality with the new system compared to current’s 
 Performance improvements 
benefits 
Any benefits of better performance achieved with the system The benefits of 
achieving a better performance with the new system 
 Productivity improvements 
benefits 
Any benefits of a higher productivity achieved with the system The benefits of 
achieving a higher productivity with the new system 
 Quality improvements benefits Any benefits of a higher quality provided by the system The benefits of achieving a 
higher quality with the new system 
 Integration benefits Any The benefits of integrating the new system in the existing environment 
 Efficiency benefits Any benefits of a higher efficiency achieved with the system The efficiency offered 
by the new system compared to the current situation 
 Accuracy benefits Any benefits of a better accuracy provided by the system The accuracy offered by 
the new system compared to the current situation 
 Cost reduction benefits Any The benefits of reducing costs with the new system 
 Rationalisation benefits Any The benefits of rationalizing existing application and infrastructure with the 
new system 
Any The benefits of extra services provided by the vendor  Added value services 
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Appendix C. Content-analysis results  
C.1 Filled-in working list 
Step 7 
EMPERICALSTUDY - A 
C.2 Reference list of decision criteria - content-analysis update 
In the following table all new criteria which were identified in the content-analysis by the researcher are 
added to the criteria reference-list. 
1. Strategic Fit  
 System availability The lead-time to having an up & running system available 
 Business strategy The extend to which the new system supports defined business strategy 
 Marketing strategy The extend to which the system supports defined marketing strategy 
 ICT Strategy The extend to which the system is in line with defined ICT strategy 
 Purchasing Strategy The extend to which the system is in line with defined purchasing strategy 
 Business maturity The maturity of the target business domain which is supported by the system 
 Business scale The extend to which the system supports the scale of targeted business 
 Business competencies The extend to which the system assures available business competencies 
 Business co-operation The extend to which the system enables business co-operation 
 Business innovations The extend to which the system enables new business innovations 
 Business transparency The extend to which the system provides transparency and info on business targets 
 Business compliances The extend to which the system meets legal or financial compliances (e.g. SOX) 
 Business secrecy The ability of the system to protect trade secrecy 
2. Change Management  
 Management support The extend to which middle and high management sponsors the system 
 Willingness and focus The employees willingness and focus to adapt their working methods  
 Organization’s culture The extend to which the system matches the organization’s culture 
 Current way-of-working The extend to which the system enables current working methods 
 Job satisfaction The extend to which the system satisfies end-users in daily work 
 Knowledge availability Any knowledge about the system already present in the organization 
 Resource availability Any resources to implement the system already present in the organization 
 Champion availability Any champions i.e. specialists of the system present in the organization 
 Process adaptability The extend to which the target process can be adapted to the system 
 Organization adaptability The extend to which the target organization can be adapted to the system 
 User Education The level of training required to embed the system in the organization 
3. Implementability  
 Ease of implementation The complexity to activate and embed the system in the target process and 
organization 
 Sourcing strategy The extend to which system implementation can be outsourced 
 Independent modelling The extend to which the business architecture can be modelled independent of the 
IT architecture 
 Assumed model The extend to which the system’s base business model is in line with the 
companies business model 
 Standardized process The extend to which the targeted business process is standardized 
 Existing infrastructure The extend to which the system fits in the existing infrastructure 
 Customization possibilities The extend to which the system configuration can be customized (without 
programming) 
 System usability The extend to which the system is usable in the target process and organization  
 Module re-usability The extend to which already available system modules can be re-used 
 System testability The extend to which the system can be tested in the target process and organization 
 Implementation procedures The extend to which the system can be implemented according defined 
implementation procedures 
 Datacentre policies The extend to which the system can be handled according defined data centre 
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4. Technology  
 Architectural compatibility s The architectural compatibility between the system and already available system
 Technical compatibility The technical compatibility between the system and already available systems 
 Technology independence  which the system is independent from underlying platform The extend to
technologies 
 Development compatibility  which the system is based on already available development The extend to
technologies 
 Technology roadmap  to which the system guarantees support of future development The extend
platforms 
 Ease of integration d to which the system can be integrated with already available (legacy) The exten
systems 
 Ease of operation sers and operators  The extend to which the system can be obviously operated by u
 Upgradability The extend to which the system can be upgraded and updated  
 Maintainability The extend to which the system can easily be maintained 
 Reliability The extend of proven reliability guaranteed by the system 
 Stability The extend of proven stability i.e. uptime guaranteed by the system 
 Capacity The available capacity of the system w.r.t. storage, number of users, etc. 
 Performance  batch expectation The reaction time of the system in relation to end-user and
 Scalability The modular setup of the system to allow for scalability  
 Security The security levels guaranteed by the system w.r.t. data and process access 
 Recoverability The extend to which the system can be recovered after a problem situation (backup 
/ restore) 
 Deployability The extend to which the system allows for automatic deployment across the 
organization 
 Global architecture ich the system supports global organizations (multilingual, 
mezones, etc.) 
The extend to wh
ti
5. Business Functionality  
 Stakeholder requirements The extend to which the system functionality fits to stakeholder requirements 
 Module completion The extend to which necessary functional system modules are indeed available 
 Functional effectivity The extend to which the system functionality allows for a most effective process 
 Functional suitability The extend to which the system functionality is suitable within the target process 
 Industry specific capabilities m functionality supports industry specific The extend to which the syste
requirements (best practices) 
 Reporting capabilities end to which the system can provide reporting on different (management) The ext
levels 
 Customer intimate em handles customer intimate masterdata aspects like 
ntracts, assets, lease, etc. 
The extend to which the syst
co
6. Flexibility  
 Functional flexibility tionality The extend to which the system offers flexibility in offered func
 portability The extend to which the system is portable between platforms 
 adaptability The extend to which the system is adaptable for changing requirements 
 Innovativity  The extend to which the system supports business and IT innovations 
 Learning curve d to which the system motivates the usage of extra functionality (out-of-
e-box) 
The exten
th
7. Vendor Credentials  
 Vendor vision The vendor’s business vision of its future direction (on the system) 
 Vendor credibility The financial situation of the vendor  
 Vendor continuity e vendor The future outlook with respect to existence of th
 Vendor scale  The size of the vendor and its global presence 
 Vendor reputation The name of the vendor in the market place 
 Vendor references References to other companies where the vendor implemented similar systems 
 Vendor certification The extend to which the vendor and system commits to market expected  
certifications 
 Vendor experience The experience of the vendor with similar projects and systems 
 Vendor qualifications he system The qualification or skills of the vendor with respect to t
 Vendor availability The availability of the vendor to implement the system 
 Vendor commitment uccess The commitment of the vendor to bring the implementation to a s
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 Vendor flexibility The level of flexibility offered by the vendor in the co-operation 
 Vendor understanding The ability of the vendor to listen and understand business needs 
 Vendor product abilities The abilities of the products offered by the vendor 
 Vendor independency of independence of the vendor in relation to the provided system The level 
platform 
 Vendor 3rd party association  The association of the vendor with 3rd party vendors (sub-contractors)
 Vendor proposal quality The quality of the proposal for the new system send in by the vendor 
 Vendor implementation The approach used by the vendor to implement the system 
strategy 
 Vendor implementation  The capabilities of the vendor to implement the system in its environment 
 Vendor expertise  lementation Resources available at the vendor with expertise to do the system imp
 Vendor support  The extend to which the vendor can support the implemented system 
 Vendor training  Training offered by the vendor to train users and operators on the system 
 Vendor sustainability The commitment of the vendor to sustainability aspects 
8. Cost  
 Consulting one-time costs Any costs to involve consulting in the preparations of the system 
 Purchasing one-time costs Any costs to purchase licenses for the system 
 Integration one-time costs Any costs to integrate the system in the existing environment 
 Implementation one-time costs Any costs to develop and implement the system 
 Infrastructure one-time costs to the system Any costs to adapt the current infrastructure 
 Operational running costs Any day-to-day costs to operate the system 
 Maintenance running costs Any costs to maintain (e.g. upgrade) and support (SLA) the system 
 Affordability The extend to which the system is affordable by the target company 
 License structure options he type of licenses offered for the system T
9. Risk  
 Vendor risks Any risks related to the vendor who provides the system 
 Product risks Any risks related to the system itself (infrastructure, functionality, etc.) 
 Development risks Any risks related to the development of the system 
 Implementation risks ted to the implementation of the system in the target process and Any risks rela
organisation 
 Employee risks Any risks related to available knowledge  
 Over delivery risks Any risks related to overdelivery of functionality compared to requirements 
 Business case risks Any risks related to the business case that motivated the system 
 Business continuity risks ny risks related to hampering the business with the implementation of the system  A
10. Benefits  
 Functional benefits Any benefits of new functionality provided by the system  
 Performance benefits Any benefits of better performance achieved with the system  
 Productivity benefits stem Any benefits of a higher productivity achieved with the sy
 Quality benefits Any benefits of a higher quality provided by the system  
 Integration benefits Any benefits of integrating the system in the existing environment 
 Efficiency benefits Any benefits of a higher efficiency achieved with the system  
 Accuracy benefits Any benefits of a better accuracy provided by the system  
 Cost reduction benefits Any benefits of reducing costs with the system 
 Rationalisation benefits frastructure with the system Any benefits of rationalizing existing application and in
 Added value services Any benefits of extra services provided by the vendor 
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Appendix D. Inquiry results  
D.1 Inquiry introduction (attachment to inquiry invitation via e-mail) 
 
 
 
Confidential 
 
 Océ-Technologies B.V. 
 
 
 
 
To 
Inquiry participant 
 
Subject 
Inquiry “Rating importance of criteria for  
ERP make-or-buy decisions on process level”. 
Venlo 
September 25, 2010 
prepared by 
Han Beuten 
Memo 
 
number of pages 
2 (incl. this page) 
 
Dear colleague, 
You have been invited for an inquiry to rate the level of importance of decision criteria used in ERP make-or-
buy selections for a specific business process. This memo gives some insights in the graduation research to 
which the inquiry belongs, and explains the setup of the inquiry itself. Furthermore the memo includes the 
inquiry form to be filled in and returned. 
Background 
Over the past decade ERP has emerged as a new class of packaged application software, consolidated under a 
multi-billion dollar industry with the worlds largest software and consulting firms. Already for years this 
market shows a growth with a compound annual rate of at least 10%, to be continued in the coming years. 
This widespread adoption of ERP packages would give the impression that there is no choice anymore 
between implementing such a package and own development. Especially those companies that already 
adopted ERP in their backoffice, often not consider alternatives for other processes under revision. However, 
in practice there’s still a choice to be made. With new initiatives like object-oriented design, open source 
software, or web-engineering, custom software development has also evolved towards a valid alternative 
with specific benefits. But which criteria are nowadays critical to make such an ERP make-or-buy decision? 
Research objective 
The overall objective of my graduation research is to answer this question by recommending which criteria 
are most important in a company’s decision between implementing another functional ERP part or building 
similar functionality via custom development. Particular focus for this research is on companies that already 
have an ERP package in place, and need to make this make-or-buy decision for a next business process X.  
Done so far… the reference list 
In a first step of the graduation research the answer to the question was searched in scientific literature. As 
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there are hardly any articles that describe ERP make-or-buy decisions on business process level, literature of 
three other related areas was investigated as well: software make-or-buy in general, ERP package selection, 
and parts make-or-buy in manufacturing. This resulted in one consolidated reference list of decision criteria 
to be considered in make-or-buy decisions. To assure its completeness, the list was next validated with five 
experts in one-to-one interviews. However, both the literature study and the interviews did not yet result in an 
answer to the main question about which criteria are critical. Further empirical study is required! 
Next… the inquiry 
Using the reference list of criteria as basis, the answer to the question is thus to be found via an inquiry.  
A group of thirty experts (including yourself) is asked to rate each criterion in the list on its importance. 
These experts are selected on their discipline expertise in combination with their experiences in ERP projects. 
Once all ratings are returned, per criterion eventual “extreme” values are removed and the average and 
median values are calculated. Next the reference list is sorted on criteria averages, and where equal, on 
medians. The end-result is a sorted reference list with the criterion with the highest average and median 
values thus on top, being as such rated most important of all. The top-10 of this list finally represents the 
“recommended list of critical criteria for EPR make-or-buy decisions on process level”.  
The inquiry setup 
The inquiry form is separately attached to the invitation e-mail. First you are asked to fill in some general 
information about your background and function. This information will be used for some comparisons in the 
end-conclusion. Next you are asked to indicate per criterion how important this criterion to your opinion is in 
ERP make-or-buy decisions on process level. Possible values are: unimportant, of little importance, 
moderately important, important, very important, and “no valid criterion”. Note again that the starting point 
for your rating must be a company that already has an ERP system in place, and must decide for a next 
process under revision between buying another functional part of that package or making similar customized 
functionality via own development. 
The reference list contains almost hundred criteria, split up in ten categories. Rating them will take about half 
an hour. You can either fill in the inquiry form directly in MS Word and reply via email, or manually fill in 
the printed form and return it on paper or scan-by-email. Finally, your responses will be treated confidential 
and worked out anonymously in the end Master Thesis report. 
I hope this short introduction gave you a clear understanding of my graduation research and the requested 
inquiry in particular. If you still have question’s please don’t hesitate to contact me. I look forward to your 
response, very much appreciating if you could return the filled in inquiry form within a week! 
Best regards, 
Han Beuten 
(inquiry form is attached separately in the invitation e-mail). 
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D.2 Inquiry form (attachment to inquiry invitation via e-mail) 
 
 
 
 
 
 
 
 
 
 
What is your name?  <Fill in your name> 
(optional) 
 
What is your professional discipline? o Business operations 
(mark most valid discipline)  o Service management 
   o Process management 
   o Architectural design 
   o IT development 
Confidential 
Inquiry “Rating importance of criteria for  
   ERP make-or-buy decisions on  
   process level” 
 
 
How can you characterize your role? o Expert 
(mark most valid characterization) o Manager 
 
 
 
Imagine your company has already an ERP system in place, and needs to decide for a next 
business process under revision between buying another functional part of that ERP package or 
making similar customized functionality via own development. 
 
The table below lists a number of decision criteria which can be considered in making this make-
or-buy decision on process level. What is to your opinion the importance of each of these 
criteria in the described decision? 
(rate per criterion one importance indication only, i.e. mark only one level of importance per criterion; any criterion 
which is not rated is assumed “not valid”) 
 
        
Decision Criterion Explanation 
1. U
nim
portant 
2. of little 
im
portance 
3. m
oderately 
im
portant 
4. im
portant 
5. very 
 im
portant 
6. no valid 
 C
riterion 
1. Strategic Fit  
 System availability The lead-time to having an up & running 
system available 
 Business strategy The extend to which the new system 
supports defined business strategy 
 Marketing strategy The extend to which the system supports 
defined marketing strategy 
 ICT Strategy The extend to which the system is in line 
with defined ICT strategy 
 Purchasing Strategy The extend to which the system is in line 
with defined purchasing strategy 
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 Business maturity The maturity of the target business domain 
which is supported by the system 
 Business scale The extend to which the system supports 
the scale of targeted business 
 Business competencies The extend to which the system assures 
available business competencies 
 Business co-operation The extend to which the system enables 
business co-operation 
 Business innovations The extend to which the system enables 
new business innovations 
 Business transparency The extend to which the system provides 
transparency and info on business targets 
 Business compliances The extend to which the system meets 
legal or financial compliances (e.g. SOX) 
 Business secrecy The ability of the system to protect trade 
secrecy 
2. Change Management        
 Management support The extend to which middle and high 
management sponsors the system 
 Willingness and focus The employees willingness and focus to 
adapt their working methods  
 Organization’s culture The extend to which the system matches 
the organization’s culture 
 Current way-of-working The extend to which the system enables 
current working methods 
 Job satisfaction The extend to which the system satisfies 
end-users in daily work 
 Knowledge availability Any knowledge about the system already 
present in the organization 
 Resource availability Any resources to implement the system 
already present in the organization 
 Champion availability Any champions i.e. specialists of the 
system present in the organization 
 Process adaptability The extend to which the target process can 
be adapted to the system 
 Organization adaptability The extend to which the target organization 
can be adapted to the system 
 User Education The level of training required to embed the 
system in the organization 
3. Implementability        
 Ease of implementation The complexity to activate and embed the 
system in the target process and 
organization 
 Sourcing strategy The extend to which system 
implementation can be outsourced 
 Independent modelling The extend to which the business 
architecture can be modelled independent 
of the IT architecture 
 Assumed model The extend to which the system’s base 
business model is in line with the 
companies business model 
 Standardized process The extend to which the targeted business 
process is standardized 
 Existing infrastructure The extend to which the system fits in the 
existing infrastructure 
 Customization possibilities The extend to which the system 
configuration can be customized (without 
programming) 
 System usability The extend to which the system is usable in 
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the target process and organization  
 Module re-usability The extend to which already available 
system modules can be re-used 
 System testability The extend to which the system can be 
tested in the target process and 
organization 
 Implementation procedures The extend to which the system can be 
implemented according defined 
implementation procedures 
 Datacentre policies The extend to which the system can be 
handled according defined data centre 
policies 
4. Technology        
 Architectural compatibility The architectural compatibility between the 
system and already available systems 
 Technical compatibility The technical compatibility between the 
system and already available systems 
 Technology independence The extend to which the system is 
independent from underlying platform 
technologies 
 Development compatibility The extend to which the system is based on 
already available development 
technologies 
 Technology roadmap The extend to which the system guarantees 
support of future development platforms 
 Ease of integration The extend to which the system can be 
integrated with already available (legacy) 
systems 
 Ease of operation The extend to which the system can be 
obviously operated by users and operators  
 Upgradability The extend to which the system can be 
upgraded and updated  
 Maintainability The extend to which the system can easily 
be maintained 
 Reliability The extend of proven reliability guaranteed 
by the system 
 Stability The extend of proven stability i.e. uptime 
guaranteed by the system 
 Capacity The available capacity of the system w.r.t. 
storage, number of users, etc. 
 Performance The reaction time of the system in relation 
to end-user and batch expectation 
 Scalability The modular setup of the system to allow 
for scalability  
 Security The security levels guaranteed by the 
system w.r.t. data and process access 
 Recoverability The extend to which the system can be 
recovered after a problem situation 
(backup / restore) 
 Deployability The extend to which the system allows for 
automatic deployment across the 
organization 
 Global architecture The extend to which the system supports 
global organizations (multilingual, 
timezones, etc.) 
5. Business Functionality        
 Stakeholder requirements The extend to which the system functionality
fits to stakeholder requirements 
 Module completion The extend to which necessary functional 
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system modules are indeed available 
 Functional effectivity The extend to which the system functionality
allows for a most effective process 
 Functional suitability The extend to which the system functionality
is suitable within the target process 
 Industry specific capabilities The extend to which the system 
functionality supports industry specific 
requirements (best practices) 
 Reporting capabilities The extend to which the system can provide 
reporting on different (management) levels 
 Customer intimate The extend to which the system handles 
customer intimate masterdata aspects like 
contracts, assets, lease, etc. 
6. Flexibility        
 Functional flexibility The extend to which the system offers 
flexibility in offered functionality 
 portability The extend to which the system is portable 
between platforms 
 adaptability The extend to which the system is 
adaptable for changing requirements 
 Innovatively  The extend to which the system supports 
business and IT innovations 
 Learning curve The extend to which the system motivates 
the usage of extra functionality (out-of-the-
box) 
7. Vendor Credentials        
 Vendor vision The vendor’s business vision of its future 
direction (on the system) 
 Vendor credibility The financial situation of the vendor  
 Vendor continuity The future outlook with respect to 
existence of the vendor 
 Vendor scale  The size of the vendor and its global 
presence 
 Vendor reputation The name of the vendor in the market place 
 Vendor references References to other companies where the 
vendor implemented similar systems 
 Vendor certification The extend to which the vendor and system 
commits to market expected  certifications 
 Vendor experience The experience of the vendor with similar 
projects and systems 
 Vendor qualifications The qualification or skills of the vendor 
with respect to the system 
 Vendor availability The availability of the vendor to implement 
the system 
 Vendor commitment The commitment of the vendor to bring the 
implementation to a success 
 Vendor flexibility The level of flexibility offered by the 
vendor in the co-operation 
 Vendor understanding The ability of the vendor to listen and 
understand business needs 
 Vendor product abilities The abilities of the products offered by the 
vendor 
 Vendor independency The level of independence of the vendor in 
relation to the provided system platform 
 Vendor 3rd party association The association of the vendor with 3rd 
party vendors (sub-contractors) 
 Vendor proposal quality The quality of the proposal for the new 
system send in by the vendor 
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 Vendor implementation 
strategy 
The approach used by the vendor to 
implement the system 
 Vendor implementation  The capabilities of the vendor to 
implement the system in its environment 
 Vendor expertise  Resources available at the vendor with 
expertise to do the system implementation 
 Vendor support  The extend to which the vendor can 
support the implemented system 
 Vendor training  Training offered by the vendor to train 
users and operators on the system 
 Vendor sustainability The commitment of the vendor to 
sustainability aspects 
8. Cost        
 Consulting one-time costs Any costs to involve consulting in the 
preparations of the system 
 Purchasing one-time costs Any costs to purchase licenses for the 
system 
 Integration one-time costs Any costs to integrate the system in the 
existing environment 
 Implementation one-time costs Any costs to develop and implement the 
system 
 Infrastructure one-time costs Any costs to adapt the current 
infrastructure to the system 
 Operational running costs Any day-to-day costs to operate the system 
 Maintenance running costs Any costs to maintain (e.g. upgrade) and 
support (SLA) the system 
 Affordability The extend to which the system is 
affordable by the target company 
 License structure options The type of licenses offered for the system 
9. Risk        
 Vendor risks Any risks related to the vendor who 
provides the system 
 Product risks Any risks related to the system itself 
(infrastructure, functionality, etc.) 
 Development risks Any risks related to the development of the 
system 
 Implementation risks Any risks related to the implementation of 
the system in the target process and 
organisation 
 Employee risks Any risks related to available knowledge  
 Over delivery risks Any risks related to overdelivery of 
functionality compared to requirements 
 Business case risks Any risks related to the business case that 
motivated the system 
 Business continuity risks Any risks related to hampering the 
business with the implementation of the 
system  
10. Benefits        
 Functional benefits Any benefits of new functionality provided 
by the system  
 Performance benefits Any benefits of better performance 
achieved with the system  
 Productivity benefits Any benefits of a higher productivity 
achieved with the system 
 Quality benefits Any benefits of a higher quality provided 
by the system  
 Integration benefits Any benefits of integrating the system in 
the existing environment 
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 Efficiency benefits Any benefits of a higher efficiency 
achieved with the system  
 Accuracy benefits Any benefits of a better accuracy provided 
by the system  
 Cost reduction benefits Any benefits of reducing costs with the 
system 
 Rationalisation benefits Any benefits of rationalizing existing 
application and infrastructure with the 
system 
 Added value services Any benefits of extra services provided by 
the vendor 
Please return this inquiry form via email or on paper. Thank you! 
 
D.3 Filled-in datamatrix spreadsheet with statistics calculation on total respondents group 
Step 7 INQUIRY 
DATA MATRIX RESULT 
D.4 Filled-in datamatrix spreadsheet with statistics calculation per respondents discipline 
Step 7 INQUIRY 
DATA MATRIX RESULT 
D.5 Filled-in datamatrix spreadsheet with statistics calculation for management and 
expert level 
Step 7 INQUIRY 
DATA MATRIX RESULT 
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Appendix E. Sorted criteria reference lists  
E.1 Sorted criteria reference list - total respondents group 
 
  Inquiry Data Matrix - all respondents       
      
Average Median Standard 
Deviation   
1 Strategic Fit Business strategy 4,86 5,00 0,34  
2 Risk Business continuity 
risks 
4,79 5,00 0,49  
3 Implementability System usability 4,66 5,00 0,54  
4 Business  
functionality 
Stakeholder 
requirements 
4,62 5,00 0,49  
5 Cost Operational running 
costs 
4,56 5,00 0,50  
6 Vendor  
credentials 
Vendor commitment 4,48 5,00 0,69  
7 Technology Reliability 4,45 5,00 0,77  
8 Cost Maintenance running 
costs 
4,43 4,50 0,68  
9 Strategic Fit Business scale 4,41 4,00 0,62  
10 Vendor  
credentials 
Vendor understanding 4,41 4,00 0,62  
11 Benefits Functional benefits 4,39 4,00 0,67  
12 Technology Stability 4,38 5,00 0,85  
13 Business  
functionality 
Module completion 4,37 4,00 0,55  
14 Vendor  
credentials 
Vendor support 4,36 4,50 0,72  
15 Cost Affordability 4,35 4,50 0,78  
16 Benefits Cost reduction benefits 4,32 4,00 0,66  
17 Change  
Management 
Management support 4,31 4,00 0,75  
18 Implementability Assumed model 4,31 4,00 0,53  
19 Technology Recoverability 4,28 4,00 0,83  
20 Benefits Productivity benefits 4,25 4,00 0,69  
21 Technology Performance 4,24 4,00 0,68  
22 Business  
functionality 
Functional suitability 4,24 4,00 0,57  
23 Flexibility Adaptability 4,21 4,00 0,77  
24 Benefits Quality benefits 4,21 4,00 0,67  
25 Technology Global architecture 4,21 4,00 0,76  
26 Strategic Fit Business innovations 4,19 4,00 0,72  
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27 Strategic Fit Business maturity 4,18 4,00 0,71  
28 Strategic Fit Business transparency 4,18 4,00 0,66  
29 Vendor  
credentials 
Vendor qualifications 4,18 4,00 0,76  
30 Strategic Fit Business compliances 4,17 4,00 0,83  
31 Vendor  
credentials 
Vendor continuity 4,14 4,00 0,79  
32 Benefits Efficiency benefits 4,14 4,00 0,64  
33 Business  
functionality 
Functional effectivity 4,14 4,00 0,68  
34 Business  
functionality 
Customer intimate 4,11 4,00 0,57  
35 Vendor  
credentials 
Vendor availability 4,07 4,00 0,77  
36 Flexibility Innovatively 4,07 4,00 0,65  
37 Vendor  
credentials 
Vendor implementation 4,04 4,00 0,74  
38 Vendor  
credentials 
Vendor expertise 4,04 4,00 0,74  
39 Risk Implementation risks 4,04 4,00 0,68  
40 Benefits Performance benefits 4,04 4,00 0,63  
41 Implementability Ease of implementation 4,00 4,00 0,79  
42 Vendor  
credentials 
Vendor credibility 4,00 4,00 0,93  
43 Vendor  
credentials 
Vendor references 4,00 4,00 0,65  
44 Vendor  
credentials 
Vendor experience 4,00 4,00 0,65  
45 Risk Product risks 4,00 4,00 0,71  
46 Technology Ease of operation 3,97 4,00 0,72  
47 Technology Maintainability 3,97 4,00 0,76  
48 Technology Scalability 3,97 4,00 0,93  
49 Flexibility Functional flexibility 3,96 4,00 0,78  
50 Strategic Fit System availability 3,96 4,00 0,79  
51 Vendor  
credentials 
Vendor flexibility 3,96 4,00 0,64  
52 Technology Upgradability 3,93 4,00 0,74  
53 Technology Capacity 3,93 4,00 0,78  
54 Business  
functionality 
Reporting capabilities 3,93 4,00 0,83  
55 Technology Security 3,90 4,00 0,80  
56 Risk Business case risks 3,89 4,00 0,77  
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57 Technology Ease of integration 3,86 4,00 0,73  
58 Vendor  
credentials 
Vendor product 
abilities 
3,86 4,00 0,83  
59 Cost Purchasing one-time 
costs 
3,86 4,00 0,79  
60 Risk Vendor risks 3,86 4,00 0,83  
61 Implementability Standardized process 3,85 4,00 0,65  
62 Implementability Customization 
possibilities 
3,83 4,00 0,79  
63 Technology Technology roadmap 3,83 4,00 0,83  
64 Change  
Management 
Process adaptability 3,82 4,00 0,93  
65 Cost Implementation one-
time costs 
3,82 4,00 0,80  
66 Strategic Fit Business co-operation 3,81 4,00 0,77  
67 Implementability Independent modeling 3,79 4,00 0,94  
68 Vendor  
credentials 
Vendor proposal 
quality 
3,79 4,00 0,82  
69 Benefits Accuracy benefits 3,79 4,00 0,72  
70 Benefits Rationalisation benefits 3,79 4,00 0,86  
71 Change  
Management 
Willingness and focus 3,76 4,00 0,73  
72 Strategic Fit Marketing strategy 3,75 4,00 1,21  
73 Strategic Fit Business competencies 3,75 4,00 0,63  
74 Implementability System testability 3,72 4,00 0,78  
75 Risk Development risks 3,71 4,00 0,80  
76 Change  
Management 
Organization 
adaptability 
3,68 4,00 1,07  
77 Cost Integration one-time 
costs 
3,64 4,00 0,85  
78 Vendor  
credentials 
Vendor implementation 
strategy 
3,63 4,00 0,82  
79 Business  
functionality 
Industry specific 
capabilities 
3,62 4,00 0,72  
80 Vendor  
credentials 
Vendor training 3,59 4,00 0,78  
81 Strategic Fit ICT strategy 3,59 4,00 1,03  
82 Implementability Module re-usability 3,55 4,00 0,81  
83 Vendor  
credentials 
Vendor scale 3,54 3,50 0,87  
84 Vendor  
credentials 
Vendor vision 3,54 4,00 0,94  
85 Vendor  
credentials 
Vendor reputation 3,50 3,00 0,87  
86 Cost Infrastructure one-time 
costs 
3,50 3,00 0,87  
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87 Change  
Management 
Organization's culture 3,50 3,50 0,73  
88 Vendor  
credentials 
Vendor sustainability 3,50 3,50 1,05  
89 Cost License structure 
options 
3,50 3,50 1,01  
90 Vendor  
credentials 
Vendor certification 3,50 4,00 0,63  
91 Cost Consulting one-time 
costs 
3,46 3,00 0,91  
92 Technology Deployability 3,46 3,50 0,68  
93 Benefits Integration benefits 3,44 4,00 0,74  
94 Technology Architectural 
compatibility 
3,43 3,00 0,90  
95 Risk Employee risks 3,43 3,50 0,82  
96 Strategic Fit Business secrecy 3,41 4,00 1,03  
97 Change  
Management 
Job satisfaction 3,39 3,00 0,82  
98 Implementability Existing infrastructure 3,38 4,00 0,81  
99 Technology Technical compatibility 3,36 3,00 0,77  
100 Flexibility Learning curve 3,36 3,00 0,81  
101 Change  
Management 
User education 3,34 3,00 0,76  
102 Implementability Implementation 
procedures 
3,14 3,00 0,79  
103 Technology Development 
compatibility 
3,14 3,00 0,94  
104 Benefits Added value services 3,11 3,00 0,79  
105 Change  
Management 
Champion availability 3,10 3,00 0,88  
106 Change  
Management 
Resource availability 3,07 3,00 1,01  
107 Vendor  
credentials 
Vendor independency 3,00 3,00 0,77  
108 Change  
Management 
Current way-of-
working 
2,97 3,00 0,76  
109 Technology Technology 
independence 
2,93 3,00 0,80  
110 Vendor  
credentials 
Vendor 3rd party 
association 
2,93 3,00 0,81  
111 Change  
Management 
Knowledge availability 2,90 3,00 0,92  
112 Risk Over delivery risks 2,88 3,00 0,85  
113 Implementability Datacentre policies 2,86 3,00 0,82  
114 Implementability Sourcing strategy 2,83 3,00 1,02  
115 Flexibility Portability 2,75 3,00 0,78  
116 Strategic Fit Purchasing strategy 2,62 3,00 0,81  
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E.2 Sorted criteria reference lists - per respondents discipline 
Step 7 INQUIRY 
DATA MATRIX ANALY  
E.3 Sorted criteria reference lists - per management and expert level 
Step 7 INQUIRY 
DATA MATRIX ANALY 
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